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L01 NOI BAU 


GiQt nuxrc nh& nguon 

Kinh tqng Tong Cue Cong Nghiep Quoc Phong 

Trdi qua hem 40 nam lan Iqu voi tinh toan ket cdu, mot link vice khoa hQc ky thuat co qua nhiiu qui dinh, toi da. nha 
im nhiiu phuxmg phdp va cong thde den thuQC long, da sir dung chung nhic ban nang cua minh, da di sau den coi ngudn, la 
hiiu bang tinh san de van dung chung mot each nhanh nhdt, hieu qua nhdt. 

Toi due ket nhirng kinh nghiem ay thdnh quyen "Cam nang ket cau xay dung" vod 8 chuxmg sau : 

Chuxmg I. Nhirng phuxmg phdp tinh de giai bai toan ket cdu. 

Nhirng phuxmg phdp lap va giai bai toan ket cdu. 

Tinh ket cdu mai: Ket cdu go va ket cdu thep. 

Tinh ket cdu san : Ket cdu betong cot thep. 

Tinh ket cdu tir&ng : Ket cdu gach da. 

Tinh ket cdu mdng: Nen ddt va cac bien phdp gia co. 

Thiet ke toi iru trong bai toan ket cdu. 

Chuxmg VIII. Tinh do tin cay cua cong trinh trong ket cdu. 

Phu luc. Nhirng ban so can thiet cho tinh toan ket cdu. 

Moi tai lieu lien quan can thiet deu duxyc trinh bay khep kin cho tiing chuxmg. 

Mong muon cua toi la giiip cac ban tre rut ngan then gian nghien ciru, co tai lieu van dung nhanh, ddnh nhieu lOxri gia 
ing tao de di sau va di xa hem nda trong khoa hoc ket cdu xay dung. Udc mong thi l&n, nhirng kkong khoi co nh eng sai so 
long cac ban bo sung cho. 

Chile cac ban thdnh cong. 


Chuxmg II. 
Chuxmg III. 
Chuxmg TV. 
Chuxmg V. 
Chuxmg VI. 
Chuxmg VII. 


Thac si BUI BITC TlEN 
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L01 NOI 6AU 

LAN XU AT BAN THU* HAI 


Nam 1993, khi bien soan cuon cam nang ket cau nay , toi dung each tinh bang may tinh bam tay de giai he phuvng trin 
hinh tac : doi v&i he duvi ba an thi thuan loi de dang nhicng ddi v&i he tur bon an trv len thi viec tinh tay nang ne va de l 
ham Ian. 


Nam 1995 sau khi bien soan cuon lap trinh tinh ket cau, toi thay rang nen dim chuxmg trinh mau HEPTTT de giai } 
huxmg trinh chinh tac vao cuon cam nang ket cau nay de giup ban doc va dong nghiep tiep can v&i may vi tinh , 

Bong th&i toi cung bo sung hoan chinh ede phuvng phap tinh ket cau de ban doc va dong nghiep co ca s& ly luan chac cha 


e : 


- Phuvng phap giai tich de giai cac dam cv ban. 

- Phuvng phap lure de giai cac ket cau co it an. 

- Phuvng phap chuyen vi de giai cac ket cau nhieu an. 

- Phuvng phap phdn phoi moment de giai nhanh cac ket cau. 

Toi cung lay nhieu thi du giai bang tat ca cac phuvng phap tren. 

Mong rang quyen cam nang ket cau duve bo sung nay thiet thuc giup ich cho ban doc va dong nghiep. 


Thac si BUI BUG TIEN 
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CHUUNG I 

NHUNG PHUONG PHAP TINH OE GlAl bA| TOAN k£t cAu 


1.1. TINH NHAM - TINH TAY 

Tfnh nhfSm, tfnh tay la cich tfnh co bin ctia ngudi tfnh toin. 

Du ngay nay co may vi tfnh, viec dua so li$u vao vi su 
dyng so liyu ra vin phii thong qua nhung phep tfnh tay don 
giin : cOng, tru, nhan, chia. 

Yeu ciu tfnh nhim, tfnh tay li phii nhanh vi chfnh xac. 

Nguoi can b$ tfnh toan phii dicu luyyn vdi cich tfnh 
co bin niy. 

1.1.1. C0NG 

Thong thudng ta phii cpng nhung c(>t sft dii. Kinh nghiem 
cfmg nhanh vi chfnh xac co hai cich nhu sau : 

CONG THEO 5 VA S0 DU 1 CUA 5 

- Buck 1 : Dcm nhung so tu 5 ird l&n, ta co 7. 

- Burk 2 : Cpng don so du cua phep chia cho 5, ta co 28. 

- Buck 3 : NhSm ket qu£ 7 x 5 4- 28 = 63. 


Thf du 

Ly thuyet 

Thuc hAnh 

3 


3 


3 

9 

5 

4 

1 

7 

7 

5 

2 

2 

9 

8 

5 

3 

3 

12 

6 

5 

1 

4 

13 

3 


3 


16 

0 





4 


4 


20 

9 

5 

4 

5 

24 

3 


3 


27 

5 

5 


6 


6 

5 

1 

7 

28 

63 

35 

28 

7x5 = 

35 + 28 


C0NG THEO LlfcN HlfcP CUA 10 VA 20. 

LiSn hi$p cua 10 li 1 + 9, 2 + 8, 3 + 7, 4 + 6, 

5 + 5, 1 + 1+8, 1+2 + 7, 1+3 + 6, 1 + 4 + 5, 
2 + 2 + 6, 2 + 3 + 5, 3 + 3 + 4, 4 + 4 + 2. 
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Li&n hi£p cua 20 lk 2 + 9 + 9, 3 + 8 + 9, 4 + 7 + 9, 
5 + 6 + 9, 4 + 8 + 8, 5 + 7 + 8, 6 + 6 + 8. 



- Budc 2 : Nh6m 4 s6 sau ta c6 27 + 10 + 3 = 40 0 

- Budc 3 : Nh6m 4 s6 cu6i ta c6 40 + 20 + 3 = 63. 

COng theo lifen hi$p 10 vk 20 thuong nhanh vk chlnh xac 
han ck cOng may, vl khong ton thdi gian dira s6 vko may. 

Chu ySu lk nguOi tfnh phki luy$n cho quen. 
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1.1.2. NHAN 

Ckn tkn dyng nhung chung minh toan hgc d£ thtjc hi£n 
ph6p nhkn nhkm. 

- Nhkn vdi 0,25 lk chia s6 dd cho 4. 

- Nhkn vdi 0,5 Ik chia s6 dd cho 2. 

- Nhkn vdi 2,5 lk them s6 kh6ng r6i chia 4. 

22 x 2,5 = 220 : 4 = 55 

- Nhkn vdi 5 lk thkm s5 khdng r6i chia 2. 

‘ 42 x 5 = 420 : 2 = 210 

- Nhkn vdi 9 lk nhkn 10 rdi tni di s8 do. 

35 x 9 = 350 - 35 = 315 

- Nhkn vdi 11 lk nhkn 10 r&i cOng thfim s8 d6. 

35 x 11 = 350 + 35 = 385 

. Khi s5 nhkn cd 2 con s6 thl chi ckn cOng 2 s8 do l;ii 
vk d$t vko giua. 

35 x 11 = 313 + 515 = 385 

- Nhkn hai s6 tu 10 dSn 20 : 

12 x 14 = (12 + 4)|(2 x 4) = 168 

13 x 13 = (13 + 3)|(3 x 3) = 169 

• Khi hai s5 don vj nhkn nhau vuqi mudi thl la cOng 
hkng chuc vko s6 tnxdc. 


14 x 18 = (14 + 8)|(4 x 8) = 252 



- B'inh phmrng m<?t so tan cung la 5 

25 2 = 2 x (2 + 1) | 25 = 625 
85 2 = 8 x (8 + 1) | 25 = 7225 

- Nhan hai so" lien hiep (a + b) (a - b) 

42 x 38 = (40 + 2) (40 - 2) = 1600 - 4 = 1596 

- Thu gon so khi nhan : 

6,5 x 24 = 13 x 12 = 156 

1.13. CllIA 

Can nho- rang : chia cho 1 so la nhan nghich dao cua so 
do, de bien phep chia thanh phep nhan. 

- Chia cho 0,5 la nhan so do voi 2. 

12 : 0,5 = 12 x 2 = 24 

- Chia cho 0,25 la nhan so do voi 4. 

5 : 0,25 = 5 x 4 = 20 

- Chia cho 2,5 la nhan 4 chia 10. 

8 : 2,5 = 8 x 4 : 10 = 3,2 

* Can tan dung ket qua nhan nham trong chia nham. 

1.2. GIAI HE PHUCTNG TRlNH TUYEN TINH 
THEO PHUtJNG PHAP GAUSS 

Trong co* hoc ket cau ta thuong phai giai he n phutmg 
trinh tuyen tmh co n an so". 



Co nhieu phutmg phap giai nhung cc r ban la phirong 
phap GAUSS va phutmg phap MA TRAN NGHICH DAO. 

N<?i dung phutmg phap GAUSS la kh»> dan cac an so' de 
thu he ve mot phutmg trinh cuol cung ax n = b. 

+ Neu a^O he co nghifm. 

+ Neu a = 0 ; b * 0 hf vo nghi^m. 

+ Neu a = 0 ; b = 0 h<j vo dinh. 

Chutmg trinh mau giai tren may vi tinh nhxr sau : 


Program HEPTTT; 

Const 

n - 3; m - 2; phay - 7; 

Var 

A : array [1..n, 1..n] of real; 

B p x : array [1..n, 1..m] of real; 
i, j. k; 1 : integer; 
c : real; 

Begin 

Writeln (’giai hepttt 1 ); 

For 

i : - 1 to n do 

For 

j : ■ 1 to n do 

Begin write (’a [’, i, phay, j,] - 1 
readln (a [i, j]); 

End; 

For 

i : * 1 to n do 

For 

j : - 1 to m do 

Begin write (’b [’, i, phay, j, ] - 
readln (b [i, j]); 

End; 

For 

i : - 1 to n do 

For 

j : - i + 1 to n do 

Begin c : - a [j, i]/a [i.i]; 

For 

k : - 1 to n do 
a [j, k] : -• a D, kj - c*a [i, kV 
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For I : * 1 to m do 

b [j, I] : “ b [j, I] — c*b [i, I]; 

End; 

For j : * 1 to m do 

Begin x [n, j] : - b [n, j]/a (n, n]; 

End; 

For j : « 1 to m do 

For i : - n - 1 down to 1 do 

Begin c : - 0; 

For k : - n down to i + 1 do 
c : - c + a [i, k] * x [k, j]; 
x [i, j] : - (b [i, j] - c/a [i, i]; 

End; 

For i : - 1 to n do 

For j : * 1 to m do 

Begin writeln (’x [', i, phay, j, ’] - x [i, j]); 
End; 

Readln; 

End. 


Noi theo toan hoc, phtrong phap GAUSS la each tarn 
giac hoa ma tran he so' vai duong cheo chfnh toan la so' 1, tam 
giac diro-i duong cheo chfnh gom toan he so' khong. 

THI DU MINH HOA 

Giai theo phirong phap GAUSS he phirong trinh : 

2xj - X2 + 2x3 = 9 
3x x + x 2 - 3x3 = 4 
x x + x 2 - 2x 3 = 0 

Khtr xx bkng each chia phuong trinh dau cho 2 
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1 

x i - 

0,5x 2 + x 3 

= 

4,5 

2 

3xi 

+ 

x 2 - 3x3 

= 

4 


-3xj 

+ 

1,5x2 - 3x 3 

= 

-13,5 


0 

+ 

2,5x 2 - 6 x 3 

= 

-9,5 

3 

X 1 

+ 

x 2 - 2x 3 

= 

0 


— x i 

+ 

0,5x 2 - x 3 

= 

-4,5 


0 

+ 

l,5x 2 - 3x 3 

= 

-4,5 


Khu- X 2 b&ng each chia phutmg trinh 2 cho 2,5 

2 x 2 - 2 , 4 x 3 = -3.8 

3 1,5x2 - 3x3 = -4,5 

-1,5x2 + 3 , 6 x 3 = 5,7 

0 + 0 , 6 x 3 = 1,2 

H# thu ve 0 , 6 x 3 = 1,2 va ta co X 3 = 2. Tinh ngutre len 

tren : 

X 2 = -3,8 + 2 , 4 x 3 = -3,8 + 4,8 - 1 
X] = 4,5 + 0,5x2 - X 3 = 4,5 + 0,5 -2 = 3 
Nghiem duy nhat cua he la : 

X] = 3; x 2 = 1 ; x 3 = 2 . 

Bang ti'nh thuc hanh bo' tri nhu- sau : 



*1 

*2 

x3 

b 

2 

-1 

2 

9 

3 

1 

-3 

4 

1 

1 

-2 

0 

1 

- 0,5 

1 

4,5 

0 

2.5 

-6 

- 9,5 

0 

1,5 

-3 

- 4,5 


1 

- 2.4 

- 3,8 


0 

0.6 

1,2 



X 3 

2.0 




- 3,8 




4,8 



x 2 

1,0 




4.5 




0.5 



I 

- 2,0 



X , 

3,0 


IJ. GIAI HE PHUONG TRINH TUYEN TINH 
THEO MA TRAN NGHICH DAO 

Ta co h$ phuang trlnh tuyefn ti'nh : 

a ll x 1 + a 12 x 2 + + a ln x n = h l 
a 21 x l + a 22 x 2 + - + a 2n x n = b 2 



a nl x l + a n2 x 2 + - + a nn*n = K 

ViSt dirtfi d?ing ma tr$n : 

A.X = B 

Trong do A, X, B lk nhung ma tr?n. 



a n 

a 12 ’ 

• a ln 

x l 


a 21 

a 22 ' 

a 2n 

*2 

A = 



; x = 

. . . 


a nl 

a n2 • 

a nn 

*n 


Ta tlm dugc nghi$m : 

B 

X = - 
A 



A ' la ma tr&n nghich dko ciia ma tr$n A. 


Vay mu 6 n tlm nghi&m X cua h$ ta din tlm ma tr|n nghich dko 
A _l cua ma tr$n h£ so A vk 1km ph 6 p nhkn ma tr|n A "'.B = X. 

Ngky nay ngudi ta cung da l§p trlnh m5u d 6 giki h£ n 
phuong trlnh tuySn tlnh c6 n kn s 6 theo ma tr|n nghich dko 
tren may vi tfnh. Chung ta chi vi$c dura cac ma tr?n A, B. X 
vko va lenh cho may giki theo ma trfin nghich dko la 06 kSt quk 
can tinh. 
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Nhung dS b?n dpc hi&i dupe phuong phkp ma tr|kn nghich 
dko vk c6 th£ v$n dyng tu giki nhung h| c6 hai, ba phuong 
trlnh, t&i xin trlnh bky phkn thi/c hknh cua phuong phkp nky. 

Mu6n hi£u tudrng t|n, ckc byn cSn tlm dpc vk nlm vung 
ckc phdp ttnh vS ma trkn. 

Trlnh tv tlm ma tr£n nghjch dko A -1 cua ma trim A cho 
trade nhu sau : 

- Tim det A tuc lk trj s6 cfca d|nh thuc A DSy lk mOt 
s6 dyi s6. N6u det A = 0 thl ma tr|n A gpi Ik suy thoai vS» h$ 
kh6ng co nghi£m duy nhSt. 

- L$p ma tr|n A T hay Ik ma tr|n chuy£n irl ciia ma tr|n 
A, tuc lk d6i hkng ra c0t, d6i c0t ra hkng. 

- Di/a theo A T mk tlm A hay lk ma tr|n bu : vdi m6i s6 
hyng ay ciia A T ta gych di hkng i vk c$t j r5i tfnh gik trj ciia 
djnh thirc kfcm theo dau + khi i + j chin, d3u - khi i + j 16 
vk d|t vko vj trl ctia ay. 

- Cuoi cung ta c6 A -1 = —— A 

detA 

THf DU MINH HOA 

Giki theo ma tr|n nghjch dko he phuong trlnh : 

2xj - X 2 + 2 x 3 =9 

3 xj + X2 — 3x3 = 4 • 

X[ + X 2 - 2x 3 =0 
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ViSt dang ma tr$n A . X = B ta c6 : 



Nghifrn cua h$ 1& X = A _1 .B 
Tim A” 1 theo trlnh tir sau : 

- det A: vdi ma tr&n b£c 3 ibeo lu$t Sarrus tlch 3 he so s5 

song song dudng chdo chlnh mang dau dtrong; tlch 3 h£ sQ song 
song dirdng chdo phy mang dSu Sm : 

det A = -2.1.2 + 3.1.2 + 1.3.1 - 1.1.2 - 3.1.2 + 1.2.3 
= -4 + 6 + 3 -2 -6 + 6 = 3 

2 3 1 

A t = -1 1 1 

2 -3 -2 


1 

li -1 

1 -1 

1 

+ 

— 

+ 


-3 

-21 2 

-2 2 

-3 

3 

1 2 

1 2 

3 

— 

+ 

— 


-3 

-2 2 

-2 2 

-3 

3 

11 2 

1 | 2 

3 

+ 

— 

+ 


1 

li -1 

1 i -1 

1 


0 
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Tfnh chi tiSt ra la c6 : 


1 x 9 + 0 x 4 + 1 x 0 9 

x, = - = - = 3 

3 3 


3x9-6x4+12x0 3 

x 2 = -- = ~ \ 

3 3 


2x9-3x4 + 5x0 6 



Dfy Ik nghi$m duy nh3t oka h$ phirong trlnh. 



CHLTONG 11 

NHUNG PHUONG PHAP LAP VA GlAl BAI TOAN KET CAU 


II I. PHUONG PHAP GIAI TICH 

Phuang phap giki tfch lk phuang phap ly thuySt dfe giki 
chinh xac cac hfe kfet cau loai dam. 

Qua khko sat ly thuyfet mpt doan dam ta co : 

dy dd M dM dQ 

- = 0 ; — = — ; — = Q; — = q 

dx dx EJ dx dx 

Nhu v|y khi da biSt tki trpng, bkng b6n phfep tlch phan 
lifen tiSp ta tilth dupe : 

Q = J qdx + Q 0 ; M = J* Qdx + M 0 
r Mdx r 

6 = J - + 00 ; y = J #dx + y 0 

EJ 

Qo, Mq, 6> 0 , yo x£c djnh theo dieu kifen bifen. VPi hfe 4 
phuang trlnh, 4 Hr va 4 dieu kifen bifen, luc nko ta cung giki 
dupe bai tokn kfet cau dam theo phuang phap giki tich. 

Quy uPc ve dau nhu sau : 

- q vk Q chifeu di lfen lk duang. 

- M thP ckng P duPi lit duang. 


-6 goc xoay lfen trfen lk duang. 

- y dkm b| vong xuong Ik km. 

x 

Dung bifen khong thu nguyen - ta lan lupt giki cac loai 

/ 

dkm tu don gikn dfen phuc tap. 

11.1.1. DAM CONG SON 

Difeu kifen bifen Qa = M 0 = 0 ; 0 t = y/ = 0 

Tai dfeu 

Th( du 11.1. Ay 



12 




Kit qua linh todn : 


X 

I 

h* #6 

0,00 

0,25 

0,50 

0,75 

1,00 

Q 

q/ 

2 

0 

-0,063 

-0,25 

-0,563 

-1 

M 

6 

0 

-0,016 

-0,125 

-0,422 

-1 

$ 

q/ 3 

24EJ 

1 

0,996 

0,937 

0,684 

0 

y 

q/ 4 

120EJ 

t 

-A 

-2,751 

-1,531 

-0,487 

0 


Tai tftp trung : 

Th( du II.3. 



EJ 

K 



O = -P 


e = 


p/ 2 

2EJ 



M = P/ 


y = 


p/ 3 

6EJ 


x x 3 
-2 + 3 - - — 


/ / J 
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q/ 

Q = — 
3 


x 

1 "3- 
/ 2 


M = 


r 


e = 


q' 


y = 


360EJ 

360EJ 


x 2 x 4 
-7 + 30-15 — 


r 


-7 - + 10 


x 3 x 5 
-3 — 


P 


P 



Ket qua tinh todn : 


X 

/ 

0,00 

0,25 

0,50 

0,519 

. . 

0,577 

0,75 

1,00 

Q = — 

2 

0,333 

0.271 

0,083 

0,128 

0 

I 

-0,229 

-0,667 

q/ 2 

M = — 

8 

0 

J 

0,313 

0,50 

0,505 

* 

0,513 

0,437 

0 

| 

q / 3 

24EJ 

-0,47 

-0,346 

-0,029 

0 

\ 

0,088 

0,342 

0,53 

q / 4 
y = 

384EJ 

0 

-1,703 

-2,50 

-2,505 

-2,166 

-1,859 

0 


Tai tftp trung : 

Thl du 11.6. 

Phan dam ra 2 doan : 


15 

















y = 


p/ 2 

-( 

-3 — 

b > 

i x2 

1- ? 

+ 


( 7-0 

4EJ 

I 2 ' 

J 

/ > 

’/ 2 

w . z / 

l 2 

PZ 3 

b 2 


b \ 

x 3 < 

-2 

z 3 v 

x a \3 

+3 

Z z / 

-1 

A x 

12EJ 

Z 2 ’ 

j 

z 2 ' 

w 0, 


DSc btet khi a = b = 


Doan tnrtte P : 


5P 


5P1 

X 

Q = — 


M = — . 

" 

16 


16 

1 

a PZ 2 

x 2 

PZ 3 

X X 


-1 + 5 — 

* y —- 

-3 ” + 5 — 

32EJ 

Z 2 

96EJ 

l l 3 


Doan sau P : 


6 = 


p r 

32EJ 


?r 

96EJ 


IIP PI , 

Q =-; M = — 18 - 11 

16 16 


x x 
-5 + 16 - - 11 — 

/ Z 2 

x x 2 x 3 

2 - 15 - + 24 - 11 


t 3 
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X 

/ 

0.00 0.237 

0.25 

0.50 0,525 

0.540 0.75 

0.808 

1.00 


* 

0 -0.092 

-0,091 

-0,0125 0 

0,012 0.096 

0,103 

0 

24EJ 



1 




q/ 4 

0 -0.234 

45,253 

T 

-0.500 -0,502 

45.501 -0.309 

-0.216 

0 

384EJ 

J 

i 






Tai tap trung : 









p/ 3 

x 2 

x 3 

p/ 3 

x x 2 

y = 

-3- + 4- 

; y = 

1 - 6- + 9— 

48EJ 

L ' 

r 2 

48EJ 

/ I 2 


Kef qua ftnh todn . 


X 

/ 

0.00 

0,25 

0,50 

0,75 

1,00 

p 

Q « - 

1 

1 

0 

-1 

-J 

2 

PI 

M = — 

-0,25 

0 

0,25 

0 

-0,25 

2 

PI 2 

e = - 

0 

J 

-0,25 

0 

I 

0,25 

0 

16EJ 

P f 

0 

-0.125 

! 

-0,25 

-0,125 

0 

V 48EJ 







II.1.5. DAM HAI NHjP Dfcu 

Ve Iy thuySt dSm hai nhip dSu 1& hai dam m0t dau ngam 
ghdp Igi. C6ng time tfnh loan nhu 6 tr£n; d day ghi l?i c&c bicSu 
do n0i luc thco k«ft qui tfnh : 


21 



Q 


M 

0 





9qt a o,512^t* 
118 


128 „£» 


, 1X ^ 8ET x_ 

_ u 48 ej 

I 


^8£J | 0/ ^1I5 l> 


o,512 <j 
IflEX 


2.076^* ,2£l*3*t 

38+EJ 


38+ EJ 




l'ai turn giac 

Thi du 11.14. 


Q 

M 



X'LX-tei 




Minium 


4s* \o 

'10' 


no ex -n !_ 

£ ^rmniTTinmirtr^___ ma 


not/ 

. _3i_ 

120ET 0,51*3*1 

UOEX 


y 


0,91 S.cjS" 4- 


^moin inmni m p* 

0,91 5.^8* 

Jfl'VeJ 
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Tai tap trung 

Thi du 11.15. 


Q 

M 

9 

y 



32 EJ 



96EJ 


0,694 pf 3 
96EJ 



II.2 PHUTJNG PHAP LUC 

Phuong phap lire la mot trong hai phuong phap co ban 
de giai ket cau sieu tinh. Thuong dung he co* ban. 

He co- ban la he sieu tinh, bo di cac lien ket thira va 
thay bang phan lire an, de trd thanh he tinh dinh. 

Lap bieu do moment do tai trong gay ra tren he ca ban. 

Cho cac an so" bang do*n vi va lap bieu do moment don 
vi do an so" gay ra tren he co* ban. 

Tinh cac chuyen vi don vi bang each nhan bieu do 
veresaghin. 

Lap va giai phuong trinh chinh tac ta tim duxxc cac 
lire an. 

Tir bieu do moment do tai trong gay ra tren he co ban, 
cong them bieu do moment do cac lire an gay ra ta co bieu do 
moment cua he. 

Tir bieu do moment ta lap bieu do lire cat va lire doc 
cua he. 

Rieng do"i voi dam lien tuc, phuong phap lire dira den 
phuong trinh ba moment. 

h M A + 2 (h + h) Mb + ZzMc = - 6 [Bg + B^] trong do 
B^i , B^j 1 goi la phan lire gia do tai trong la bieu do moment 
gay ra tai goi can tinh 
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BANG PHAN LUC GIA 


Bieu do Q, M ohir ben. 


Scr do dam 

Afli 

Bgj 

a 

a £ 

a£ 

At- 

i r 


B 


i 



24 

24 

A •_ 

h ip 

2 

_ o& 

p£ 

r£ 

Jb 



rfh 

16 

16 

A o— 

d l P 

& 

_ oB 

Pab (£+ b) 

Pab (t+ a) 

jfh 



$7 

ee 

U 

Ao _ 

?2 OM ^2 

_ og 

Mf 

m 

ffh 



S, 

24 

24 


Thidu 11.16. 

Dam lien tuc 2 nhip deu : 


t/i i' 


Ta biet: M A = Me = 0 nen A r9h 
ong trinh ba moment con : 


bfih 


l 


P f/2 

t 


ffhC 


rP l 2 Pl 2 l 

4M B = -6 [tt + tt] 


3P/ 


Tinhra M B = - — = - 0,1875 PI 
16 


M b bang moment ngam cua dam ngam mot dau. 


m . , _ 8P 3P 

Tinh ra Q = — = 

16 16 


5P l 
Mi = M 2 = — x - 
1 16 2 


5PZ 
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r° ® 


Thi du 11.17. Dam lien tuc 3 nhip deu. 

Ta biet M A = M D = 0 p p 

Do doi xung M b = Me pu n il 11! n i till 11 pgn 

Phutmg trinh 3 moment con : ^ ^ ^ 

do g do P 

?3 


7^ 

c 


r q 1° qZ° ~\ r PI 2 PI 2 i 
4ZM B + ZM B = - 6 P 1 - + - 6 — + — 

B B L 24 24 J L 16 16-1 


£■ 

24 24 -1' L 16 

Giai ra M B = - 0,100 qZ 2 ; - 0,150 PZ 
Tinh ra Qab = (0,500 ± 0,100) qZ ; (0,500 ± 0,150) I 
Qbc = 0,500 qZ 


Mj = 0,080 qZ 2 


M 2 = 0,025 qZ 2 

Bieu do Q, M nhir sau : 
P0<? 

o.floo^e o.sooqt 


0,500 P 
0,175 PZ 
0,100 PZ 


0,350 P 


POP 

0.500 


0,650 


0,i 

0,100 


O.UOO 


0,650 


0.500 




o,og oqe* 0,oz5<j£ 2 o.oeotf 2 


& Xll)'' c 
0.175 0,100 PC 



Thi du 11.18. Dam 5 nhip deu, chiu tai phan bo' 4 nhip. 


A & c 0 e p 

Ta biet - Mp = 0; do doi xtrng Mb = Mp; Mq = 
He phutmg trinh 3 moment thu ve : 

3 3 

4 M b + /Me = - 6 ; 

/M B + 5 /Me = - 6 [^j- + o] ; 

Giai ra ta co : Mb = - 0,118421 q / 2 

Me = - 0,026316 q / 2 

Neu q = 2 T/m va Z = 6 m thi Mb = -8,526 Tm 

Me = -1,895 Tm. 

Tinh ra : Qab = 6 T ± 1,421 T 
Qbc = 6 T ± 1,105 t 
Qcd = 0 
M a = 5,244 Tm 
M 2 = 9 - 5,21 = 3,79 Tm 
M 3 = - 1,895 Tm (uo'n thuan tuy) 


q Tim 


« * 


ifh ^ ^ 
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Bieu do Q, M nhu- sau : 

*1.579 T r>J,0157 


A .895 r 



't.B95Tm 




!n;i!iinmi!iii 


5.2AM Tfl) Z.7Q rrn 


MiMHKLUiijitf 


Thi du 11.19. Dam 2 nhip khong deu 

Ta biet “ Me = 0 

Phan lire gia do q fib fib 

* A & 

Phan lux; gia do P \ 

19 2 

Phuxrng trinh 3 moment con 
do q 

3/M b = - 6 [^- + ^- 1 ; - 6 [ — 

L 192 24 J L 64 

Giai ra M B = - ^ ql 2 ; - ^ PI 


5,ZAM Tnv 


46 

do P 


Tinh ra 


1 7 3 7 

4 ^ ~ 16 ^ ' 


ql; -P± 


0,0625ql 2 




M9 = 


2,646qr 


32 


M p , 

32 


Tmh cac he so" chfnh, he so" phu, so" hang tir do, the< 
each nhan bieu do ve" veresaghin 


Bieu do Q va M nhir sau : 



Bac sieu tmh cua he la 3. He 
3 an la X 2 X 3 . 4 

Neu cat he theo true do"i xirng 
anh he co- ban thi do tmh do"i 
mg, an phan xumg X 2 bang khong. \ 





M 


*2 


*5 




"77 77ty 

HEcdban. 


Tm 


75 




/T?n 


MJ) == 


4 1 


(Mi 


4 4 1 A 

Lap cac bieu do M^, M 1( M 3 tren he co- ban. 


_ _2_ 1 

11 ~ El ' 2 ' 

2 

4 . 4 . - . 4 = 
3 

128 

3Ej 

42,667 

El 

2 

33 = 5EI ■ 1 

.2.5.1 + — 
El 

. 1 . 

►—» 

i! 

JP|«> 


>13 


t - 1 16 
d 31 = — .-.4.4.1= — 

El 2 El 


A lq- 


2 

2 1 


A 3u - “ 


El 

2 


4.4. 9,375 = 


150 

El 


78,i: 


1.4. 9,375 - -.-.2,5.9,375. 1 =- 

5 EI 3 El 


El 

Bo cac mau so’ Ej va chuyen ve ta co : 
He phirong trinh chinh t&c : 


42,667 

16 


Xi‘ 


150 

16 

9_ 

X 

X 3 


78,125 


Giai ra ta co Xj = 0,781250 
X 3 = 7,291667 

Lap bang tong hop moment 


6iem 

4 

1 

2 

3 

Mq 

-9,375 

- 9,375 

- 9,375 

-9,375 

Xi . Mi 

3,125 

0 

0 

3,125 

X3 . M 3 

7,292 

7,292 

7,29? 

7,292 

M 

1,042 

- 2,083 

- 2,083 

1,042 
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Chu y : Moment 6* trong khung mang dau ducmg, moment 
lat ngoai khung mang dau am. 

Tu bang tong hap moment tren ia tinh ra : 

3x5x5 

Moment dam : M = ~—~ - 2,083 = 7,292 Tm 

8 

1,842 + 2,083 

Lux: cac cot : Q --= ± 0,781 T 

4 

Lire cac dau dam : Q = 0,5 x 3 x 5 = 7,5 T 

Luc doc cot : N = - 7,5 T 

Luc doc dam : N = - 0,781 T 


- 2,083 = 7,292 Tm 
2,083 

-= ± 0,781 T 


Luc cac dau dam : Q = 0,f 
Luc doc cot : N = - 
Luc doc dam : N = - ' 
Bieu do Q, M, N nhu sau : 
7 '5T^ Tm 



0.781T 


Thi du 11.21. : Khu nha cong nghiep 1 tang 
Bac s:eu tinh cua he 


L He co 3 an x\, X 2 , xg. 
>n he) ccr lan nhu ben chia 
P va H :ho moi nua ket 
cua he :a ban. 


0,6 


Lap b:eu do Mp, Mh, Mq 


W/nr 

m n 


00.701 

ffl+e 

0 EE 


/l 

*3 A/- x 5 


^-i f M 


Ht c6 faun 


Tm 


i2 Tl 



—1— 

= 


— 



== 



42 , 42 OTrn_grm ^o,g m 

Lap cac bieu do dcm vi M 1( M 2 , M 3 


w H4 -ih va? t=M 
Tinh cac he so' chi'nh, he so phu va so' hang tir do theo 
each nhan bieu do veresaghin : 


s _A I R A _ 1 M 
11 SI 2 El 


<522 - 

_2_ 

EI 

.6.4. 

2 

4 + 3EI 

1 

' 2 

2 

. 4.4 . - . 4 = 
3 

II 

CO 

CO 

*0 

2 _ 

EI 

.6.1. 

1 + — 
3EI 

. 4 . 

^ , 14,666 

EI 


206,222 

El 


<5i2 - <*21 - 0 ; <5 12 - <531 - gj • 2 • 6 • 6 • 1 - ^ 


^23 - ^32 - 0 J 

2 432 

Aip — . 12 . 6 . 3 — , A 2 p — 0 ; 

El El iV 

-2 2 1 „ 160 

A 3 P — . 6 . 12 . 1 — . . 12 .4.1 — 

El 3EI 2 El 

-2 1 216 

A lH - A 3H - 0 ; A 2H - EI • 2 • 6.9 . 4 - - ; 
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A lg = — . - . 6 [- 10,8 + 7,2] 4,5 = - — 

14 El 3 El 

— 1 1 ^ ^ ^ 144 

= eF ' 5' 6 10,8 + 7,2 ' 4 “ “ lET 

11 7 2 

43m = EI ' 3 ' 6 10,8 * 7,21 ’ 1 = ~ El 

B6 mau so El va chuyen ve ta co phircmg trinh chmh tac 


144 

0 


0 

206,222 


36 

0 


Xi 

X 2 


432 0 

0 216 


32,4 

144 


o 

CO 

_1 

14,666 J 

x 3 

[160 0 

7,2 J 

Giai ra ta co 

do P 

do H 

do q 

do PHq 

xi = 

0,7059 

0 

0,2647 

0,9706 

X2 = 

0 

1,0474 

0,6983 

1,7457 

X3 

9,1764 

0 

-0,1588 

9,0176 


Lap bang tong hop moment : 


0iem 

4 

1 

2 

3 

M p 

-12,000 

- 12,000 

-12,000 

- 12,000 

Mh 

- 9,000 

0 

0 

9,000 

Mq 

-10,800 

0 

0 

7,200 

2 Xi Mi 

5,824 

0 

0 

5,824 

zx 2 m 2 

6,983 

6,983 

- 6,983 

-6,983 

2X3 m 3 

9,018 

9,018 

9,018 

9,018 


M(Tm) - 9,975 4,004 - 9,965 

Tir bang tong hop moment tren ta tmh ra 


12,054 




Lu-c cat Cot 41 Q = 1,80 ± 2,33 

Dam 12 Q = 3,00 ± 1,75 

Cot 32 Q = 1,20 ± 3,67 

Moment Cot 41 Khong co max 

Dam 12 M = 4,004 + 1,25 x 4 = 9,004 Tin 
Cpt 32 Khong co max 


Lire doc C<?t 41 N = - 1,25 
Dam N = - 2,47 

Cot 32 N = - 4,75 
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Tfnh cac he so' blng nhan bieu do Veresaghin. 
Trong ket qua ta co mau so EL 


<3„ = — . L 7,2.7,2.4,8 = 248,832 
El 2 

<3 2 9 = — . 7,2 . 2 . 2 + — . - . 2 . 2 . - . 2 = 59,377 

El 3EI 2 3 

<533 = ^ • 7,2 . 1 . 1 + ~ . 2 . 1 . 1 = 15,733 

<544 = — . - . 3,6 . 3,6 . 2,4 = 31,104 

El 2 

< 3 55 = — . 3,6 . 2 . 2 + — . - . 2 . 2 . - . 2 = 30,577 

50 El 3EI 2 3 

2 2 

< 3 66 = — • 3,6 . 1 . 1 +- .2.1.1 = 8,533 

El 3EI 

<5 12 = <521 = 0; <5i3 = — . “ . 7,2 . 7,2 . 1 = 51,84 = 631 
El A 

<5u = <5 4 i = — • - • 3,6 . 3, 6 . 6 = 77,76 

14 4i ei 2 


<5i5 _ <551 - 0; <5ie - <56i - _ T • 3,6 . 1 . 5,4 - 38,88 

El 


^23 _ <532 " 0 > <524 “ ^42 _ 0 

<525 = <552 = 777 • 3,6.2.2 = 28,8 ; <3 2 e = <562 = 6- 



^34 = <343 = • £ • 3,6 . 3,6 . 1 = 12,96 

El 2 

<$35 = <^53 = 0 ; ^36 = (^63 = • 3,6 . 1 . 1 = 7,2 

<^45 — ^54 — 0 , <^56 — ^65 — 0 , 

^46 = <^64 = “ • ” • 3,6 . 3,6 . 1 = 12,96. 

El A 

Aiu = - — . - . 3,6.3,6.6 - — . 3,6.5,4.12 = -544,32 
lq El 2 El 

^2q ~ 0 , ^5q ~~ ® > 

A 3u = - — .-.2.6.1- — . 10,8.6.1 = - 132,266 
34 3EI 3 El 

A 4u = - — . - . 3,6.3,6 . 12 = - 155,52 
4 El 2 

A^ = - — . 3,6 . 12 . 1 - — . - . 2.6 . 1 = - 89,066 
64 El 3EI 3 

A lg = — . - . 7,2 (- 7,46 + 5,59) 5,4 = - 24,18647 
El 3 

A 2g = - — . - . 7,2 [7,46 + 5,59] . 2 = - 62,705664 
El 3 

A 3g = — . - . 7,2 (- 7,46 + 5,59) 1 = - 4,478976 
El 3 


A 4g - 


54,432 

El 


(-0,288 + 0,216) . 2,1857142 = -8,5860412 



A 5g = - 54,432 . 2 (0,288 + 0,216) = - 54,867456 

El 

A 6g = 54,432 . 1 (- 0,288 + 0,216) = - 3,919104. 

Ell 

Ghi chu : so 54,432 la phan dien tich cua parabol cut d 
tang tret. So' 2,1857142 la tung do irng vdi trong tam cua 
parabol cut. 


He phucmg trinh chinh tac 


248,832 

A 

51,84 

77,76 

0 

38,88" 


V 

0 

u 

59,377 

0 

28,8 

n 

0 

0 

28,8 

0 


X 2 

51,84 

15,733 

12,96 

0 

7,2 


X 3 

77,76 

12,96 

31,104 

0 

12,96 

X 

X 4 

0 

0 

0 

30,577 

0 


X 5 

38,88 


7,2 

12,96 

0 

8,533 

J 


X<3 



r 

A q 


2A qg 

1 



54,432 24,186 568,506 


0 62,706 62,706 
132,266 4,479 136,745 
155,52 8,566 164,086 
0 54,867 54,867 
89,066 3,919 92,985 

Vdi he 6 phutmg trinh co 6 an so' duxyc giai bang tay rat 
nang ne va de bi sai, nen tan dung phuong trinh mau HEPTTT 
d trang 7. 
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Trinh tvr giai tren may vi tmh nhir sau : 

- Mo- may cho- 30 giay, khi xuat hien C\7 

- Bam TP Enter 

- Bam F3 de liru chvrcmg trinh vao may. 

- Ghi ten chvrcmg trinh HEPTTT, bam Enter. 

- Vao chvrcmg trinh vo-i n = 6 va m = 3 

- Bam F9 de kiem tra 

- Neu het loi bam F2 de lvru chvrcmg trinh. 

- Bam Ctrl - F9 de vao so lieu. 

- Lan lu-crt vao tvrng hang ma tran he so A. Vao xong 
moi so bam Enter (nho- dau phay thap phan thay bang dau 
cham). 

- Het ma tran A, lan lvrot vao tvrng hang ma tran B. 

- Khi vao so' cuo'i cung Bg3 bam Enter thi may se cho 
ngay ket qua. 

- Bat giay vao va lenh cho may in ket qua. 

O' day ghi lai ket qua tong hop cua q va g 

SX! = 1,0864021 ; SX 2 = 0,3419356 ; XX 3 = 3,9959549 

ZX4 = - 0,4864354 ; SX 5 = 1,4723016 ; SXg = 3,3140369 
Co cac Xj ta lap bang tong hop moment sau : 


3 
























Ti'nh cac he so' bang nhan bieu do veresaghin. 

Trong ket qua ta bo mau so' EL 

644 2 10 10 f' 10 + 16 EI 10 4 - 10 = 691 ’ 666 

5 .10 . 4 . 4 + ^ . \ . 4 . 4 . | . 4 = 161,333 
2 1 

a 66 = — . 10 . 1 . 1 +- .4.1.1 = 20,25 

bb El 16EI 

bo 1 = —- . 4 . 10 . 2 + — . - . 10 . 10 . 4 = 205 
a 16EI El 2 

<5 41 = - — . - . 10 . 10 . - . 10 = - 333,333 

1 El 2 3 

(3 51 = - — . - 10 . 10 . 4 = -200 
51 El 2 

<5 61 = - — . - . 10 . 10 . 1 = - 50 

61 El 2 

boo = . — 4 . 4 . 1 + . 10 . 4 . 1 = 40.5 

6Z 16E1 2 El 

b 42 = - — . 10.4 . 5 = - 200 
^ El 


< 5 52 = - — . 10 . 4 . 4 = - 160 



<^26 ~ < 3 r 2 - . 10 . 4.1 - 40 

ii<l 

<^34 = ^43 = ~ ~ • 10 • 1 • 5 = - 50 


<535 = <353 = - — • 10 • 1 ■ 4 = - 40 

hii 


<536 = <563 = - — . 10 . 1 . 1 = - 10 

JcjI 

<545 = <354 = —. 4 . 10 . 2 + — . - . 10 . 10 . 
4 4 16EI El 2 

, , 2 l n n 1 

<546 = <564 = — . - . 10 . 10 . 1 +-. 10 . 4 . 

4 M El 2 16EI 

(3^6 = <565 = .-.4 . 4. 1 + . 10 . 4 . 1 

,b 65 16EI 2 El 

Aiq = A 4q = - -z±: . - . 4 . 24 . 10 = - 20 


A2q Ag,, 


16EI 3 
1 


16EI 3 


. - . 4 . 24 . 3 = - 6 


4s - = ^ = -Tiki-i- 4 24 1 = - 2 

Aip = - —. - . 2 . 18 . 10 - — . 10 . 18 . 5 
16EI 2 El 


4 = 205 
1 = 102,5 
= 40,5 


- 911,25 
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He phutmg trinh chi'nh tac : A q Ap Ah 2A 

691,666 205 102,5 -333,33 -200 -50" 

205 161,33 40,5 -200 -160 -40 

102,5 40,5 20,25 -50 -40 -10 

- 333,33 -200 - 50 691,66 205 102,5 

-200 -160 - 40 205 161,33 40,5 

-50 -40 - 10 102,5 40,5 20,25 


X, 

x 2 

X 3 

X4 

X 5 

X6 


X 



20 911,25 - 500 431,25 

6 723,75 -600 129,75 

2 181,225 -150 33,125 

20 -900 500 -380 

6 -720 600 -114 

2 -180 150 -28 

Cung dung phuxmg trinh mau HEPTIT d trang 7 de 
giai vdi n = 6 va m = 4. Sau khi vao so' ma tran A, va ma tran 
B (theo hang ngang) may cho ket qua 

2Xj = 0,960165 ; 2X 2 = 6,351122 ; 2X 3 = - 4,896940 ; 
2X4 = - 1,006014 ; 2X5 = 5,578908 ; 2Xg = 5,049671 ; 


Co Xj lap bang tong hop moment 


Thanh 

61 

16 

12 

21 

25 

23 

52 

32 

34 

43 

Mq 




-24,000 


-24,000 





MP 




-18,000 

18,000 


18,000 




mh 







-30,000 




XXlMl 


9.602 

9.602 

9,602 

-9,602 






IX2M2 




25.404 

-25,404 


-25,404 




i ^LX3M3 

- 4,897 

-4,897 

- 4,897 

- 4.897 

4,897 


4,897 




IX4M4 





-10,060 

-10,060 


-10,060 

-10,060 


XX5M5 





22,316 

22,316 

22,316 




XX6M6 





5.050 

5,050 

5,050 

5,050 

5,050 

5,050 

M 

-4,817 

4,705 

4,705 

-11,891 

5,197 

-6,694 

-5,141 

-5,010 

-5,010 

5,050 


Ttr bang moment ta ti'nh ra bang lire cat: 
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II.3. PHUtXNG PHAP CHUYEN VI 

• 

Phutmg phap chuyen vi la mot trong hai phutmg phap 
co dien de giai cac he ket cau sieu tlnh, ke ca dam lien tuc, 
cac khung dol xung hay khong doi ximg, cac khung khong 
chuyen vi hay co chuyen vi ngang va doc. 

Noi dung phutmg phap la ngam cung cac nut, con goi 
khung nut ngam cung la he co- ban. 

Lan \xroi cho timg nut mot chuyen vi bang don vi. Chuyen 
vi nay se phat sinh moment trong cac thanh an vao nut. 

Lap phutmg trinh chuyen vi cho tat ca cac nut. 

Giai he phutmg trinh chinh tac, se tim ra chuyen vi that 
cua cac nut. 

Tir bieu do moment do ngoai tai trong he ca ban, cong 
them bieu do moment do chuyen vi that cua cac nut ta co bieu 
do moment cua he ket cau. 

Tir bieu do moment ta lap bieu do lire cat va bieu do 
lire doc. 
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-[AT SINH DO 


Cl 




Moment trong he ca bin do ngoai tii. 



Moment trong he ca bin do chuyOn vi dan vi. 



HO phtrang trinh chinh tic 
EJ 


6 

EJ 


7Z, + 2Z 2 


= -3 


6 


2 Z| + 8 Z 2 + 2 Z 3 




EJ 

— Z 3 = 0,989691 - 0,042322 = 0,947369 
6 


EJ 

6 

EJ 

6 


Z 2 = -0,692308 - 0,255061 = -0,947369 
Zj = - 0,428571 + 0,270677 = -0,157894. 


Ta thSy Zj = -Z 4 vh Z 2 = ~Z 3 

Dieu n&y hi6n nhi£n vl khung doi xung, tSi d6i xung. 

Mang nh^n xet nky vko hS phuang trlnh chlnh tifc. 

Ta thu vS 


EJ 

6 


7 2 
2 6 


Z, 

Z2 


-3 

-6 


Gi&i ra 


6 -18 + 12 6 

Zi = — . - = -0,157894 . — 

EJ 42 - 4 EJ 

6 -42 + 6 

Z 2 = — . - = -0,947369 . 

" EJ 42-4 

K£t qu2 nhu phuang ph&p GAUSS 6 trSn. 


H 2 



BANG TONG HOP MOMENT 


Nat 

B 

c 

D 

E 

Tbarh 

BA 

BC 

CB 

CD 

DC 

DE 

ED 

EF 

M q 

9,000 

-6,000 

6,000 



-6,000 

6,000 

-9,000 i 

m 2 , 

-0,474 

-0,632 

-0,316- 








-1,895 

-3,790 

-3,790 

-1,895 








1,895 

3,790 

3,790 

1,895 


M j4 






0,316 

0,632 

0,474 

M 

! 

8,526 

-8,526 

1,895 

-1,895 

1,895 

-1,895 

8,526 

-8,526 


K6t quii nhtr phucrng ph&p pMn ph8t moment 6 trfin. 
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H$ phuong trlnh chfnh tk : 

EJ ^5Zj + 2Z 2 j = 6,25 

EJ £ 2Z, + 5Z 2 j = -6,25 

H$ d8i xung Z] = -Z 2 

6,25 2,0833 2,0833 

nen Z t = - = -vk Z 2 = -- 

3EJ EJ EJ 


BANG T 6 NG HOP MOMENT 


Nut 

4 

1 

2 

3 

Thanh 

41 

14 

12 

21 

23 

32 

*<. 



-6,25 

+6,25 



Mi. 

1,04 

2,08 

8,33 

4,16 



M* 



—4,16 

-8,33 

-2,08 

-1,04 

M 

1,04 

2,08 

-2,08 

2,08 

-2,08 

-1,04 


KSt qu5 nhir phirong phftp phan ph6i moment 6 tren. 

11.3.3. KHUNG HAI NHIP DOI XUNG 
Thl du II.2&. btng so : 



Momen do ngom tii 
trong h£ co bin. 



Momen do chuy£n vi don vi trong h£ co bSn. 



H$ phuong trinh chfnh tSc : 

5 2 0 Z i 6,25 

EJ 292 x Zj = 0 

0 2 5 Z 3 -6,25 

Do h£ d 6 i xung, tiii dSi xung ta d§ d&ng nh3m th3y : 
Z 2 = 0 vk Z, = -Z 3 , td d 6 
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GIAI THEO PHUONG PHAP GAUSS 


z, 

Za 

z 3 

R P 

p q 

Ph 

2.166667 

0.75 

-0,166667 

6 

-1.8 

0 

0.75 

2.166667 

-0.166667 

-6 

-1.2 

0 

-0.166667 

-0,166667 

0,111111 

0 

3,0 

3.0 

1 

0,346154 

-0.076923 

2,769231 

-0.830769 

0 

0 

1.907051 

-0.108974 

-8.076923 

-0,576923 

0 

0 

-0.108974 

4 0.090291 

0.461538 

2.861539 

3 


1 

-0,057143 

-4,235295 

-0.302521 

0 


0 

-0.092064 

0 

2.828572 

3 

£Z 3 = 63.310022: 

m 

c_ 

tSJ 

o 

ii 

30,72397 

32,586027 




-4,235295 

-0.30251 

0 




0 

1,755660 

1,862063 

£Z 2 - 

-0.920093; 

E JZ 2 - 

-4,235295 

1,453139 

1.862063 




2.769231 

-0,830769 

0 




1.466064 

-0,503010 

-0,644561 




0 

2,363380 

2,506615 

XZ, = 

7,126950; 

EJZ t - 

4.235295 

1,029601 

1,862054 






11.3.5. 


CAU TAU HA I NHIP 

Th( du 11.2% bhng so : 

Hs^T 

HiCn co 2 each tinh :_. 



11.3.5.1. Tinh fheo chi even vi xoay vet chuyen vj ngang 
a') 4 Sin. chon he co Wn nhu sau • 


Zt Z 1 21 


77/77 P7T pm 


4 

z s 



He u v ban 


Moment do t&i 


uj oy 




Moment do chuy^n vi dorr, vi 

phuong trlnh chfnh tk : K.Z = B 



GIAI THEO PHUONG PHAP GAUSS 


Z, 

Z 2 

Z 3 

Z41 

B 9 

-B- 1 

Bp 

Bh 

16,4 

8 

C 

-0,06 

4 

4,5 

0 

8 

32,4 

8 

-0,06 

0 

-4,5 

0 

0 

8 

16,4 

-0.06 

-4 

* 0 

0 

-0,06 

-0,05 

-0,06 

0,036 

0 

0 

3 

1 

0,437805 

0 

-0.003659 

0,243902 

0,274390 

0 

0 

28,497560 

8 

-0,030728 

-1.951216 

-6,695120 

0 

0 

8 

16,4 

-0.06 

-4 

0 

0 

0 

-0,030728 

-0,06 

0.035780 

0,014634 

0.016463 

3 





1 

0 

0 

0,280726 

14,154192 

-0,051376 

-0,001078 

-0,051376 

0,035747 

-0,068470 

-3,452240 

0,012530 

-0,234937 

1,879496 

0,009244 

0 

0 

3 



1 

-0,003630 

-0,243902 

0,132787 

0 



0 

0,035560 

0 

0,016066 

3 

£.EJ.Z 4 = 

84,816254 

ej.z 4 

0 

0,451800 

84,364454 





-0,243902 

0,132787 

0 





0 

0,001640 

0,306243 

S.EJ.Z 3 = 

0,196768 

ej.z 3 

-0,243902 

0,134427 

0,306243 





-0,068470 

-0,234937 

0 





0,068470 

-0,037737 

-0,085970 





0 

0,000487 

0,090945 

2-EJZg = 

-0,267212 

ej.z 2 

0 

-0,272187 

0,004975 





0,243902 

0,274390 

0 





0 

0,132774 

-0.002427 





0 

0 

0 





0 

0,001653 

0,308690 

2.EJ.Z, 

= 

0,958982 

EJ.Z, 

0,243902 

0,408817 

0,306263 


BANG TONG HOP MOMENT 


Nut 

6 

% 

1 

2 

3 

4 

Thanh 

61 

16 

12 

21 

25 

52 

23 

32 

34 

43 




-4,00 

4,00 



-4,00 

4,00 



M P 



-4,50 

4,50 

















II.3.5.2. Tfnh thco chuyen vi doc va chuyen vi ngang 

Vi thirdng xay ra hien tirang kin khong deu gitfa cac coc nen 
lay an la chuySn vi doc cua cac nut (thay cho chuyen vi xoay). 

Cho cac an so nay mot chuyen vi bring don vi, sc phat sinh 
moment a cac lhanh an vao nut. Ta phan phoi cac moment phat 
sinh nay, ke ca moment ngam cua ngoai lire. Dua tren bang phan 
phoi moment ta tim ra phan lire doc theo chuySn vi va lap he 
phuang trinh chfnh trie ma nghiem so la chuyen vi that cua he. 

Tu chuyen vi that ta lap dirac bieu dd moment va suy ra bieu 
df> lire cat va lire doc. 


Van lay thi du tren va chon he ca ban : 



He ca ban 




Moment do chuyen vi don vi 
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BANG TON( i IIOP LUG ('ATTAI GAG T1 IAN] I 


Thanh 

q 

P 

cv , 

O 

< 

CV, 

cv 4 

N , 

N , 

N . 

12 

4.54 

3.70 

- 0.420 

0.804 

- 0.384 

0.022 

0 

9.00 

0 

21 

- 7.46 

- 5.30 

- 0.420 

0.804 

- 0.384 

0.022 

4.54 

14.92 

4.54 

23 

7.46 

0.80 

0.384 

- 0.804 

0.420 

0.022 

3.70 

6.10 

- 0.80 

32 

- 4.54 

0.80 

0.384 

- 0.804 

0.420 

0.022 

8.24 

30.02 

3.74 

16 

- 0.015 

- 0.025 

0.018 

- 0.022 

0.0034 

0.0117 


Chon 


25 

0 

0.016 

0.007 

0 

- 0.007 

0.0120 

10 T 

30 T 

10 T 

34 

0.015 

- 0.008 

- 0.0034 

0.022 

- 0.018 

0,0117 





Phan lire doe do lire doe : 

V, = V, = 10 X 0,25 = 2,5 
V, = 30 x 0,25 = 7,5 


Phan lire doe do ehuyen vi : 


u = 2,5 + 0,42 

- 2,92 

i: = r : ,= - 0,42 - 0,384 

= - 0,804 

I 3 = r 31 

= 0,384 

22 = 7,5 + 0,804 + 0,804 

= 9,108 

= r , 2 = - 0,384 - 0,420 

= - 0,804 

„ = 2,5 + 0,42 

= 2,92 

u = r 4} = 0,018 + 0 , 007 - 0,0034 

= 0,0216 

24 = r 4: = - 0,022 + 0,022 

= 0 

- u = r 4 * 3 = - 0,01 8 - 0,007 + 0,0034 

= - 0,0216 

44 = 0,01 17 + 0,0120 + 0,0117 

= 0,0354 


4 




Ph&n lire do ngo<ii t^i : 

Ri q = 4,54; = 14,92; R*, = 4,54; R 4q = 0 

R 1P = 3 70; R 2P = 15,10; R 3P = -0,8; R 4P = 0,0162 

R 1H = R 2H - R 3H = R 4H - 3 


GIAJ H$ PHUUNG TRlNH CHfNH TAc THEO GAUSS 


z, 

Zj 

23 

Z 4 

% 

R P 

Rh 

2,92 

- 0,804 

0,384 

0,0216 

4,54 

3,7 

0 

- 0,804 

9,108 

- 0,804 

0 

14,92 

15,1 

0 

0,384 

- 0,804 

2,920 

- 0,0216 

4,54 

- 0,8 

0 

0,0216 

0 

- 0,0216 

0,0354 

0 

0,0162 

3 

1 

- 0,275342 

0,131507 

0,007397 

1,554795 

1,267123 

0 

0 

8,886625 

- 0,698268 

0,005947 

16,170055 

16,118767 

0 

0 

- 0,698268 

2,869501 

- 0,024440 

3,942959 

- 1,324975 

0 

0 

0,005947 

- 0,024440 

0,035240 

- 0,033584 

- 0,011170 

3 


1 

- 0,078575 

0,000669 

1,819595 

1,813823 

0 


0 

2,814635 

- 0,023973 

5,213524 

- 0,058440 

0 


0 

- 0,023973 

0,035236 

- 0,044405 

- 0,021957 

3 



1 

- 0,008517 

1,852291 

- 0,020763 

0 



0 

0,035032 

0 

- 0,022455 

3 

IEJZ 4 = 

84,995005 

ejz 4 

0 

- 0,640985 

85,635990 





1,852291 

- 0,020763 

0 





0 

- 0,005459 

0,729362 
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SEJ2 3 = 

2,555431 

ejz 3 

1,852291 

-0,026222 

0,729362 




1,819595 

1,813823 

0 




0 

0,000429 

-0,057290 




0,145544 

-0,002060 

0,057290 

IEJZ 2 = 

3,777331 

ejz 2 

1,965139 

1,812192 

0 




1,554795 

1,267123 

0 




0 

0,004741 

-0,633449 




-0,243589 

0,003448 

-0,095916 




0,549085 

0,498972 

0 

2EJZ, = 

2,897213 

EJZ 1 

1,852291 

1,774284 

-0,729362 


Cdch gidi tit : 


+ Vdi tdi q hi dt 3? xdng nfin Z 4 = 0 vJi Zj = Z 3 h$ 
phuong trlnh chfnh tie thu vS : 

3.304Z, - 0,804Z 2 = 4,54 
-1.608Z, + 9,108Z2 = 14,92 
Tlnh ra D = 28,8; D, = 53,3461; D 2 = 56,596. 

Tim ra Z, = 1,852295; 7^ = 1,965139 
Nhu kSt qu& giSi 6 trfin. 

+ Vdi tdi H he phan xibtg Z 2 = 0; Z\ - -Z 3 
H$ phuang trlnh chfnh tSc thu v£ : 

2.536Z, + 0,0216Z 4 = 0 
0.0432Z! + 0,0354Z 4 = 3 
Tlnh ra D = 0,088841; D, = -0,0648; D 4 = 7,608 
Vh Z, -= -0,729390; Z 4 = 85,635866 
G3n nhu kSt qu5 trSn. 


5 



Cdch kient tra : O trfin ta c 6 V t = V 3 = 2,5; V 2 = 7,5 
+ Dot vdi q tong tdi trong Ik 3 x 8 = 24T 
Z,V! = 1,852295 x 2,5 = 4.63T 
Z 2 V 2 = 1,965139 x 7,5 = 14.74T 
Z 3 V 3 = 1,852295 x 2,5 = 4,63T 
T 6 ng tki gky lun Ik 24T 
+ D6 f vdi P tong tdi trong lk 2 x 9 = 18T 
Z,V, = 1,774284 x 2,5 = 4.44T 
Z 2 V 2 = 1,812192 x 7,5 = 13,59T 
Z 3 V 3 = -0,026222 x 2,5 = -0,06T 
T 6 ng tki gky lun Ik 17,97T 

K 6 t quk nhu trfin sai s6 rkt nh 6 . 

BANG T 6 NG HOP MOMENT 


Nut 

6 

1 

2 

3 

4 

Thanh 

61 

16 

12 

21 

25 

52 

23 

32 

34 

43 

M q 

*0,050 

-0,100 

0,100 

■5950 

0 

0 

5930 

-0,100 

0,100 

0,050 

Mp 

-0.083 

-0,165 

0,165 

-3401 

0,108 

0,054 

3293 

0,053 

•0,053 

-0,027 

2,8970V, 

0,175 

0,350 

-0,350 

-4517 

0,133 

0,067 

4384 

0,067 

-0,067 

•0,034 

3,777CV 2 

-0,272 

-0.544 

0.544 

11604 

0 

0 

-11604 

-0,544 

0,544 

0,272 

2,555CV 3 

0,030 

0.059 

-0.059 

■3866 

-0.118 

-0,059 

3984 

0,309 

-0,309 

-0,155 

84,9950V,, 

5.015 

4.930 

-4,930 

-2.550 

5,100 

5.100 

-2,550 

-4,930 

4,930 

5,015 

M 

4,015 

4,530 

-4.530 

-8.680 

5,223 

5,162 

3,457 

-5,145 

5,145 

5,121 


4 




Lye c3t : 

13,21 

Q 12 = 3 x 2 + 4,5 - — 1 — = 10,5 - 3,3 = 7,2T 

4 

Q 2 i = 10,5 + 3,3 = 13,8T 

1,688 

Q23 = 3 x 2 -- - 6 - 0,4 - 5,6T 


Q32 6 + 0,4 = 6,4T 

Q 61 = 0,93; Q 52 = 1,04; Q 43 = 1,03. 

KSt qua tlnh to6n theo 3 bi&i d5 sau : 



KSt qua tuang tu nhu phuang phap chuy6n vi. 

Ope giua lun nhi&u n£n moment g6i giua giam va moment 


hai kh&u dO dSu tang. 

11.3.6. KHUNG HAI TANG 

Th( du II. 2$. bhng so : 

Giai khung 2 tSng bSn theo phuang phap chuySn vi. 
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He phuxmg trinh chi'nh tac. 


4,12 

1,50 

0 

0,56 

-0,463 

0,463 


V 

1,50 

4,12 

0,56 

0 

-0,463 

0,463 


Z 2 

0 

0,56 

5,24 

1,50 

-0,463 

0 


z 3 

0,56 

0 

1,50 

5,24 

-0,463 

02 

X 

Z 4 

-0,463 

-0,463 

-0,463 

-0,463 

0,514 

-0,514 


Z 5 

0,463 

0,463 

0 

0 

-0,514 

1,028 


Z 6 


4 -0,31104 
-4 -0,23328 
-4 0 

4 0 

0 0,9072 

0 1,8144 

Cung dung phutmg trinh mau HEPTTT 6- trang 7 de 
giai vdi n = 6; m = 2. Sau khi vao so' ma tran A va ma tran 
B (theo hang ngang) may cho ke't qua : 

ZZi = 1,476971 ; ZZ 2 = - 1,174441 ; IZ 3 = - 0,218342 
SZ 4 = 1,523692 ; ZZ 5 = 9,684096 ; 2Z 6 = 6,470772 

Co cac 1Z\ ta lap bang tong hop moment. 


4 



Thanh 

54 

45 

43 

41 

14 

12 

21 

23 

32 

34 

36 

63 

Mg 



-4.000 



-4,000 

4 000 



4,000 



Mq 

-0,311 

0,311 


-0.311 

0.311 



0,233 

-0.233 


0.233 

-0.233 

2Z1M2 




0.827 

1.654 

4.430 

2.215 

-1,316 





2Z2M2 






-1762 

3 524 

-0,122 

-0,658 




IZ3M3 



-0.328 



i 



-0.244 

-0,656 

-0.244 

-0,122 

IZ4M4 

0,853 

1,706 

4.582 

1.706 

0853 



—4,484 


2,286 



ZZ5M5 




-4.484 

-4.484 



2.996 

-4,484 




2;Z6M6 

-2,996 

-2.996 


2 996 

2.996 




2.996 

.J 

i 

-2,996 

-2.996 

M 

-2,454 

-0,979 

0.244 

0,735 

1,332 

-1.332 

2.691 

-2,691 

-2,623 

5.630 

-3,007 

-3351 


Truong hop khong chay may vi tinh, phai tinh bang tay 
thi ta phan ra tai trpng doi xung va phan xung do’i xung co 
q = 3T/n; g] = 0,036T/m; phan xung g = 0,252T/m 


Phutmg trinh chinh tac : 


4,12 

1,50 

0 

0,56 

-0,463 

0,463 


Zi 

1,50 

4,12 

0,56 

0 

-0,463 

0,463 


Z 2 

0 

0,56 

5,24 

1,50 

-0,463 

0 


Z 3 

0,56 

0 

1,50 

5,24 

-0,463 

0 

X 

Z 4 

-0,463 

-0,463 

-0,463 

-0,463 

0,514 

-0,514 


Z.s 

0,463 

0,463 

0 

0 

-0,514 

r 

1,028 


Z 6 


3,96112 -0,27216 
-3,96112 -0,27216 
-4 0 

4 0 

0 0,9072 

0 1,8144 
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Vbi tai do'i xung : Z\ = - Z 2 ; Z 3 = - Z 4 ; Z 5 = Zg = 0; hq 
thu ve 2 phutmg trinh, giai ra ta co : 

Zj = _ Z 2 = 1,325706 ; Z 3 = - Z 4 = - 0,371017. 
Vcri tai phan xurng : Z\ = Z 2 ; Z 3 = Z 4 ; Z 5 Zq 0; 

He thu ve 4 phutmg trinh, giai ra ta co : 

Zj = Z 2 = 0,151264 ; Z 3 = Z 4 = 0,652673 
Z 5 = 9,684096 ; Z 6 = 6,470772 

To hcrp chuyen vi lai ta co : 


Chuyen vi 

Zi 

Z2 

Z 3 

Z 4 

Zs 

Ze 

Bot xung 
Phan xi>ng 

1,325706 

0,151264 

-1,325706 

0,151264 

-0,371017 

0,652673 

0,871017 

0,652673 

0 

9,684096 

0 

6,470772 

Cong 

1,476970 

-1,174442-0,218344 

1,523690 

9,684096 

6,470772 


Ket qua nay dung bang ket qua chaiy may. 

Tir bang tong hop moment ta lap bang lvrc cat. 


Thanh 

54 

45 

43 

41 

14 

12 

21 

23 

32 

34 

36 

63 

Qo 

0,518 

0.518 

6,000 

0.518 

0,518 

6.000 

6,000 

0.389 

0,389 

6,000 

0,389 

1,389 

AQ 

0,954 

-0,954 

-1,469 

-0.574 

0,584 

-0,340 

0,340 

-1.476 

1,476 

1,469 

-1.766 

1,766 

Q 

1.472 

-0.436 

4,531 

-0,056 

1.092 

5.660 

6.340 

-1.087 

1,865 

7,469 

-1,377 

2.155 
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11.4. PHUTXNG PHAP PHAN PHOI MOMENT 


Phutmg phap phan phoi moment hay phutmg phap Cross 
la phutmg phap ti'nh dung dan de giai cac he ket cau thirc 
chat la phutmg phap chuyen vi ti'nh dung dan. 

Noi dung phutmg phap nay la coi cac nut duoc ngam 
cung. Dux^i tac dung cua ngoai tai se phat sinh cac moment 
ngam. Ta ma dan cac ngam de phan phoi moment ngam theo 
do cimg don vi cua cac thanh an va ngam. Sau khi phan phoi, 
moment se duxrc truyen mot nira qua dau kia cua thanh, tao 
nen svr chenh lech moment a cac nut nay; ta tiep tuc phan 
phoi cho den khi dat mire do chfnh xac can ti'nh. Nhieu truong 
hop co the dat dupe so' dung. 
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II.2.I. DAM HAI NHIP KHONG BEU 
Tai deu 

Thi du 1.30. 


A B 


EJ l 


'/l/hz 

C 


Ngam cung t^i B, ta co : 


_ gt _ fl/f 

BA 32 BC 8 

Bo cung don vi sau khi dieu chinh dau tir do 

, 3 EJ . 2 6 EJ „ EJ 

BA 4 l 4 l l 

. _ 3 EJ _ . „ EJ 

k BC - 7 • , - 0.75 

4 l l 

He so phan phoi thanh BA : 

-—-= 0,667 

1,5 + 0,75 

He so' phan pho'i thanh BC : 

0,75 


1,5 + 0,75 


= 0,333 







Hai dau A, C tu do, moment hang khong nen khong co 
hi&n tiryng truy&n moment tu B qua. Sau myt Ian phan phoi la 
3q/ 2 

co chfnh xac M B = - . 

32 


B6i vdi lire dit Q, ngoai tki d&u ta hi$u chinh them str 
chenh l£ch giua moment hai g6i so vdi be dki thanh : 

q/ _ 3q/ 2 .2 q/ _ 3q/ q/ 

Qab = ~ = — " = 

4 32/ 4 16 16 


Qba = 


q/ + 3q/ 

4 16 


11 

16 


Qbc 


q/ 3q/ 2 19q/ 

2 32/ 32 


q/ _ 3q/ 13q/ 

Q(b = = 


2 32 32 

Muon tlnh chinh xkc moment nhip ta chu y lk khi 
Q = 0 thl ta c6 Mmax, cho n&n 

q / 0,0625 

Thanh AB Q = 0 khi x = — va M max = -q/“ 

16 32 

19 0,5 2 

Thanh BC Q = 0 khi x = —/ vk M max = — q/ 

32 32 
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KSt quA tfnh loan theo 2 bi£u do sau : 



Tai tdp trung tai giua mfii nhip 

Thl du 11.31 



DO ciing don vj v& h$ s6 ph3n ph6i vSn nhur tr£n. 



BANG PHAN PHO! MOMENT 


Nut 

B 

Thanh 

BA 

BC 

He so phan phol 

0,667 

0,333 

q/ 2 



Moment ng&m — 

3 

S 

32 



of 2 

Moment ph&n ph6l — 

2 

1 

32 



q/ 2 

Moment c£n bAng — 

5 

-5 

32 



T(nh Ittt cfit : 



P 5P 

3P 

P 5P 13P 

Qab = - - = 

5 QBA = 


2 16 

16 

2 16 16 

P 5P 

21P 

P 5P IIP 

Qbc = _ + = 

; Qcb = 


2 32 

32 

2 32 32 


Tt'rth moment nhip : 

PI 1 5P/ 1,5 

Ml =-- . — = — PI 

8 2 32 32 

PI 1 5P/ 5,5 

M 2 =-. — = — PL 

4 2 32 32 
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HO doi xvng ta tfnh myt nda d5m. 

2 2 

Moment ngam -# B a = ~ ; -^bc =~~ 

8 


12 


3 EJ EJ t EJ EJ 

Dpaingdcrn vi kp A =-= 0,75—; kR C - =-= 0,50 

4 L l 2 l l 

H£ so phan phoi : Thanh BA = 0,6; Thanh BC = 0,40 


BANG PHAN PHOI MOMENT 


Nut 

B 

Thanh 

BA 

BC 

H6 s 6 phan phoi 

0,6 

0.4 

q/ 2 

Moment ng&m — 

24 

3,0 

-2,0 

q/ 2 

Moment ph&n phoi — 

24 

-0,6 

-0,4 

q/ 2 

Moment can bang — 

24 

2,4 

-2.4 


Tinh luv cdt : 


q / 2,4 q/ 2 

OaB = ~ " — — = (>,4q/ ; Oba = 0.6q/; 

2 24 / 


One - Qcb = 0,5 ij/ 

Tinh moment nhip : 


M, 


= 0,4q/x 0,4/ - 



0,16.q/ 2 


= 0,08q/ 2 


2 


2 




Tai tftp trung gifra nhjp 

Thi du II. 33 



ss 1 

Moment ngam • ^ BA = — ; Jl BC = ~— 

16 8 
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Do cung va hg so phan phoi nhu tren 


Nut 

B 

Thanh 

BA 

BC 

He so phan phol 

0.6 

0,4 


PI 





Moment ngAm 


3,0 



-2,0 

16 





Moment phin ph6l 

PI 

-0.6 



-0.4 

16 





Moment cAn bing 

PI 






2.4 



-2.4 

16 



|_ 



Tinh luc till : 

Qab = 0,5P - 0,15P = 0,35P; 
Q ba = 0,5P + 0.15P = 0,65P 


Qbc = Qcb = ^,5P 
Tfnh moment nhip : 

M, = 0.25P/ - 0,5 x 0,15P/ = 0,175P/ 
M 2 = 0,25P/ - 0,15P/ = 0,100P/ 

K6t quA tfnh loan ihco 2 bitSu d5 sau : 



Q 


o,35 P 

» 


o,5 P 


0,65 P 


D 




- 0,65 P 


-0,5P 


mm 

0,35 P 



11.2.3. DAM NAM NHIP Dfcu 
Tai rffcu 

Thf du 11.34. bhng so 


Z T A 


m 


£..i 11 ij TJ~I Q ...i J 

A 6 m B 6" 1 C 6 m 0 6*** E 6 m F 


j. 2 x 36 

Moment ng&m ->*ba = - = 9Tm; 

8 

M M 2 x 36 

M bc = cb ~ = - 6 Tm 

12 


3 EJ 

DO cung dan vi Icba = ~~ ■ — = 0.125EJ 

4 6 
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EJ 1 EJ 

k BC = — = 0J67EJ; k CD = “ • — = 0.083EJ. 
6 2 6 

BANG PHAN PHOl MOMENT 


Nut 

B 

C 

Thanh 

BA 

BC 

CB 

CD 

He so phftn phol 

0,429 

0,571 

0,667 

0,333 

q/ 2 

Moment ngam — 
32 

9,00 

-6,00 


6,00, 


Phfcn ph6l nut B 

-1,30 

-1,70 

— 

-0,85, 


Ph&n phol nut C 


-1.72 


- -3,44 

-1,71 

Ph&n phol nut B 

0,74 

0,98 

— 

0,49, 


PhSn ph£l nut C 


-0,16 


- -0,32 

-0,17 

Phin phol nut B 

0,07 

0,09 

- 

0,05, 


Ph&n phol nut C 




-0,03 

-0,02 

Moment can bfcng 

8,51 

-8,51 


1,90 

-1,90 


Tlnh luc cfir . 

Q ab = 6 - 8,51 : 6 = 6 - 1,42 = 4,58T; Q BA = 7.42T 
Q BC = 6 + (8,5 1,9):6 = 6 + 3,3 = 9,3T;Q CB = 2,7T 
Qcd = Qdc = 0 non thuan tuy. 

Tinh moment nhip : 

M, = 4,58 x 2,29 - 2,29 2 = 2,29 2 = 5,244Tm. 


56 




8,5 + 1,9 

M 2 = 9--- = 9,0 - 5,2 = 3,8Tm. 

Kct quA tfnh toon theo 2 biSu d5 sau : 



11.2.4. KHUNG MOT NHIP D6l Xl/NG 

Th( du II. 35 bhng so 

V) d6i xung ti'nh nitei khung 

„ 3.25 

Moment ngam JC o = -- 


12 


= -6,25Tm; 












Vi doi ximg ta tmh nira khung 

3x25 

Moment ngam {i \2 - {*23 = - —~ = - 6,25 Tm ; 

LZl 

{* 21 = ^32 - “ 6,25 Tm ; 

EJ 

Do cung don vi : kjg = k 25 = ^34 = — = 0,25 EJ 

4 

, , 5EJ „ 

k 12 ~ k 23 - - - EJ. 

o 

Nut 2 luon can bang : Moment ngam trai daiu, moment 
truyen to-i cung trai dau, nen khong co sir phan pho'i lai. 


BANG PHAN PHOI MOMENT 


Nirt 

6 

1 

2 

5 

Thanh 

61 

16 

12 

21 

25 

52 

He so phan phoi 

1,00 

0,20 

0,80 

0,80 | 0,20 

1,00 

Moment ngam Tm 



-6,25 

6,25 



Moment phan phoi Tm 

0,625 

1,25 

5,00 

2,50 

0 

0 

Moment can bang Tm 

0,625 

1,25 

-1,25 

8,75 

0 

0 


8,75-1,25 

Luc cat: Q 12 = 7,5 -— = 6 T ; 

5 

Q 21 = 7,5 + 1,5 = 9 T 
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Q23 - 7,5 + 1,5 - 9 T ; 

Q 32 = 7,5 -1,5 = 6 T 
Lire dqc : Qi 2 gay nen = - 6 T. 

Q21 v a Q23 gay nen N 25 = - 9 - 9 
Q32 gay nen N 34 = - 6 T. 

Ket qua tinh toan theo 3 bieu do sau : 



- 18 1 




Thi du 11.37. Khung nhd 1 tang 

Bo'i vdi cac ket cau co chuyen vi ngang, phirong phap 
phan phoi moment phai lam hai lan. 

Lan dau phan phdi coi nhir khong co chuyen vi ngang, 
ngoai lire va lire cat se tao ra lire xo F a dau cpt. 

Gia dinh co chuyen vi don vi d dau cot, se phat sinh 
moment d dau cot; tien hanh phan phol lan thir hai moment 

F 

phat sinh nay, se tim dune lire xo F' va he so n = — 


Tong ho-p lai ta co 
Bo cirng don vi 

Kcot = \ = 0,167 
6 


Kdam =-“ = 0,375 <H| 
o 


M = Mj + nM2 


P- 6T 


He so phan pho'i 


a cot 


0,167 


^dam 



0,167 + 0,375 
0,375 

0,167 + 0,375 
Moment ngam 

do P M = ± — = ± — = ± 6 Tm. 
8 3 
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tao lire xo ngang 

-0,623 + 4,152-1,844-2,721 
--i-= _ o,173 

C0ng lai ta co : F = 3 + 3 - 0,173 = 5,827 

Ta phai triet tieu lire xo ngang nay bang each cho dau 
c0t chuyen vi don vi. Moment phat sinh 6- 4 dau c<?t bang nhau, 
ta lay bang - 4 Tm va lap bang phan phol thir hai. 


Nut 

4 

1 

2 

3 

Thanh 

41 

14 

12 

21 

23 

34 

k 

0,167 

0,167 

0,375 

0,375 

0,167 

0,167 

a 

1 

0,31 

0,69 

0,69 

0,31 

1 

M 

-4,000 

-4,000 



^1,000 

^,000 




1,380 

2,760 

1,240 

0,620 


0,406 

0,812 

1,808 

0,904 






-0,312 

-0,624 

-0,280 

-0,140 

m 

0,048 

0,096 

0,216 

0,108 






-0,037 

-0,074 

-0,034 

-0,017 


0,006 

0,011 

0,026 

0,013 






-0,005 

-0,009 

-0,004 

-0,002 


0,001 

0,002 

0,003 

0,001 

; -0,001 


m 2 

-3,539 

-3,079 

3,079 

3,079 

-3,079 

-3,539 


M 2 tao lire xo ngang 
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Ket qua tuxmg tir nhir phuong phap lire va phutmg phap 
chuyen vi. Cac biro-c tiep theo : tim lire cat va lap bieu do Q, 
M, N lam nhir tren. 

Thi du 11.38. Cdu t&u hai nhip 


Do cung dem vi 
kepe “ 

^dam — 4. 

He so' phan pho'i 

Nut 1 a epe 0,024 
va 3 a dam 0,976 
Nut 2 a coc 0,012 
a dam 0,494 





Moment ngam. 

do q M = = ± 4 Tm , 

LA 

do P M = ^ = ± 4,5 Tm. 
o 

Bang phan pho'i moment lan thir nhat. 


Nut 

6 

1 

2 

3 

4 

Thanh 

61 

16 

12 

21 

25 

52 

23 

32 

34 

43 

k 

0,1 

0,1 

4 

4 

0,1 

0,1 

4 

4 

0,1 

0,1 

a 

1 

0,024 

0,976 

0,494 

0,012 

1 

0,494 

0,976 

0,024 

1 

M 

0,102 

0,204 

-8,500 

8,296 

8,500 

4,148 



-4,000 
-1,952 

4,000 

-3,904 

-0,096 

0,048 




-1,654 

-3,308 

-0,080 

-0,040 

-3,308 

-1,654 



m 

0,020 

0,040 

1,614 

-0,398 

0,807 ' 
-0,797 

-0,020 

-0,010 

0,807 ! 
-0,797 

1,614 

-0,398 

0,040 

0,020 


0,005 

0,010 

0,388 

-0,096 

0,194 

-0,192 

-0,004 

-0,002 

0,194 

-0,192 

0,388 

-0,096 

0,010 

0,005 


0,001 

0,002 

0,001 

0,094 

-0,001 

0,047 

-0,046 

-0,002 

-0,001 

0,047 

-0,046 

0,094 

-0,001 

0,002 

0,001 

0,001 


Mi 0,128 0,257 -0,257 9,353 -0,106-0,053-9,247 0,043 -0,043-0,022 


H tao lire xo ngang 3 T 
Mi tao lire xo ngang 




0,128 + 0,257 - 0,106 - 0,053 - 0,043 - 0,022 _ „ 

10 

Cong lai ta co F = 3,0161 T 

Ta phai triet tieu lire xo nay bang each cho dau coc 
chuyen vi don vi. Moment phat sinh o 6 dau coc bang nhau, 
ta lay bang -4 Tm va laip bang phan phol moment lan thir hai 


Nut 

6 

1 

2 

3 

4 

Thanh 

61 

16 

12 

21 

25 

52 

23 

32 

34 

43 

k 

0,1 

0,1 

4 

4 

0,1 

0,1 

4 

4 

0,1 

0,1 

a 

1 

0,024 

0,976 

0,494 

0,012 

1 

0,494 

0,976 

0,024 

1 

M 

-4,000 

-4,000 



^,000 

-4,000 



-4,000 

-4,000 




0,988 

1,976 

0,048 

0,024 

1,976 

0,988 




0,036 

0,072 

2,940 

1,470 



1,470 

2,940 

0,072 

0,036 




-0,726 

-1,452 

-0,036 

-0,018 


-0,726 



m 

0,009 

0,018 

0,708 

0,354 



0,354 

0,708 

0,018 

0,009 




-0,175 

-0,350 

-0,008 

-0,004 

-0,350 

-0,175 




0,002 

0,005 

0,170 

0,085 



0,085 | 

0,170 

0,005 

0,002 




-0,042 

-0,084 

-0,002 

-0,001 

-0,084! 

-0,042 




0,001 

0,002 

0,040 

0,020; 



0,020 | 

0,040 

0,002 

0,001 





-0,020 



-0,020 




Mi 

-3,952-3,903 

3,903 

1,999 

-3,998-3,999 

1,999 

3,903 

-3,903 

-3,956 


M 2 tao lire xo ngang 

3,952 + 3,903 + 3,999 


F’ = -2 


16 


= 2,3708 T 
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Tinh ra 


= 3,0161 
F 2,3708 


Bang tong hap moment. 


1,2721866. 


Thanh 

61 

16 

12 

21 

25 

52 

23 

32 

34 

43 

Mi 

0.128 

0,257 

-0,257 

9,353 

-0,106 

-0,053 

-9,247 

0,043 

-0,043 

-0,022 

n M 2 

-5.028 

—4,965 

4,965 

2,543 

-5,086 

-5,087 

2,543 

4,965 

-4,965 

-5,028 

M 

—4,900 

—4,708 

4,708 

11,896 

-5,192 

-5,140 

-6,704 

4,922 

—4,922 

-5,050 


Ket qua tircmg tir nhir phuong phap lire va phuong phap 
chuyen vi cac buoc tiep theo : tim lire cat va lap cac bieu do 
Q, M, N lam nhir truoc. 


Thi du IL39 . Khung nha 2 tang 


c i 3 T /m 


Be nit khol lirpng cong viec 
can tan dung sir dol xung va phan 
xirng : 

1. Tai do! xirng vai q = 3 T/m 
va g = 0,036 T/m, khung khong co 
chuyen vi ngang ta co : 


k 


cot 


— = 0.277 
3,6 


= 1 3 

2 ' 4 


0,375. 
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Phan phoi moment ta co M^. 

2. Tai phan xirng vai g = 0,252 T/m 
Khung co chuyen vi ngang 

k C ot ~ n n ~ 0^277 ; k ( j4 m = . = 1,125 

3,6 2 4 

Phan pho'i moment ta co Mp^* va tinh ra H 12 , H 34 vi a 
day co hai chuyen vi ngang, nen ta phai tim. 

Cho Aj 2 = 1 va A 34 = 0 tim dupe Q'^ va <^ 34 . 

Cho A12 - 0 va A34 = 1 tim dupe Q"i2 va Q n 34- 

0 ... , . Ql2 • A 12 + Ql2 • A 34 = H 12 
Giai he j 

Q34 • A l2 + Q34 • ^34 = H34 

Ta co A]2 va A 34 

Cuoi cung tong hap lai ta co 

M = + M ph + A 12 M 1 + A 34 M 2 

Bang phan phoi moment dol xung 


Nut 

1 

4 

5 

Thanh 

12 

14 

41 

43 

45 

54 

k 

0.375 

0,277 

0,277 

0,375 

0,277 

0,277 

a 

0,574 

0,426 

0,2985 

0,4030 

0,2985 

1 




M 

-4,000 

0.039 

-0,039 

-4,000 

0,039 

-0,039 


2,274 

1,687 

0,844 






0,471 

0,942 

1,272 

0,942 

0,471 

m 

-0,270 

-0,201 

-0,100 






0,015 

0,030 

0,040 

0,030 

0,015 


-0,009 

-0,006 

-0,003 







0,001 

... . . . 

0,001 

0,001 


M d > 

-2,005 

2,005 

1,675 

-2,687 

1,012 

0,447 


Bang phan phol moment phan xirng 


Nut 

i 

4 

5 

Thanh 

12 

14 

41 

43 

45 

54 

k 

1,125 

0,277 

0,277 

1,125 

0,277 

0,277 

a 

0,802 

0,198 

0,1653 

0,6694 

0,1653 

1 

M 


0,27216 

-0,27216 


0,27216 

-0,27216 


-0,21827 

- 0,05389 

-0,02694 




m 


0,00222 

0,00445 

0,01804 

0,00445 

0,00222 


“0,00178 

-0,00044 

-0,00018 

0,00014 

0,00004 

0,00002 

Mphx 

-0,22005 

0,22005 

-0,29483 

0,01818 

0,27665 

-0,26992 
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M 


-1,0000 

-1,000 





0,8020 

0,1980 

0,0990 




A 12 - 1 


0,0745 

0,1490 

0,6030 

0,1490 

0,0745 


-0,0597 

-0,0148 

-0,0074 





-0,0005 

0,0005 

0,0012 

0,0050 

0,0012 

0,0006 

Mi 

0,7418 

-0,7418 

-0,7582 

0,6080 

0,1502 

0,0751 

M 


1,0000 

1,0000 


-1,0000 

-1,0000 


-0,8020 

- 0,1980 

-0,0990 




A 34 “ 1 

-0,0066 

0,0082 

0,0164 

0,0662 

0,0164 

0,0082 



-0,0016 

-0,0006 

0,0004 

0,0002 

0,0001 

m 2 

-0,8086 

0,8086 

0,9168 

0,0666 

-0,9834 

-0,9917 


Tinh ra 

0,22005-0,29483 

H 12 = 0,252 x 1,8 + * * = 0,4328 

3,6 

H 34 = 0,252 x 3,6 + 0,0208 + Q ’ 27665 ~ 0,26992 = o,9299 

3,6 

0,7418 + 0,7582 

Q 12 = ~ = 0,416666 

3,6 

„„ 0,1502 + 0,0751 

Q ’34 = - 0,416666 --= - 0,47825 

3,6 

0,8086 + 0,9168 

Q"i2 = " ---= -0,4792777 

3,6 





Q " 34 = 0,4792777 + 


0,9834 + 0,9917 
3,6 


1,0279165. 


Giai he phirong trinh 

- 0,416666A 12 - 0,479277A 34 = 0,4328 

- 0,478250A 12 - 1.027916A34 = 0,9299 

Ta co A 12 = 4,473302 ; A^ = 2,9859006. 

Lap bang to hop moment 


Thanh 

12 

14 

41 

43 

45 

54 

Mdx trai 

-2,005 

2,005 

1,675 

-2,687 

1,012 

0,447 

Mdx phai 

2,005 

-2,005 

-1,675 

2,687 

-1,012 

-0,447 

Mph.x 

-0,220 

0,220 

-0,295 

0,018 

0,277 

-0,270 

A12MT 

-2,414 

2,414 

-2,737 

0,199 

-2,936 

-2,961 

A34M2 

3,318 

-3,318 

-3,392 

2,720 

0,672 

0,336 

Mnu-a trai 

“1,321 

1,321 

0,725 

0,250 

-0,975 

-2,448 

Mnu-a phai 

2,689 

-2,689 

-2,625 

5,624 

-2,999 

-3,342 


Ket qua tuong duong hai phutmg phap tren. 




CHUONG 111 

TINH KET CAU MAI 


III.l TINH KET CAU GO 

111.1,1. CLONG DO TINH TOAN CIJA GO 

GA xav dung thimng ihufx; tir nhom IV den nhom VII co 
cuong d(> theo do am nhu sau (kt^'ern') : 


Trang thai 

Ky hleu 

Nhom go 

Op am W % 

15 

18 



IV 

150 

135 



V 

155 

135 

Nen doc thd 

R n 






VI 

130 

115 



VII 

115 

100 



IV 

115 

110 



V 

125 

120 

Keo doe the 

R k 






VI 

100 

95 



VII 

85 

80 



! iv 

170 

150 



V 

185 

160 

Uon 

R.. 





U 

VI 

135 

120 



VII 

120 

105 


Trang thal 

Ky hldu 

Nhom g6 

06 am W % 

15 

18 



IV 

25 

24 

Nen ep m&t 

Rn 90° 






V 

28/25 

25/22 

Ngang thd 


VI 

20/20 

18/18 

cue b6/ to&n bo 

Rcm90 ° 

VII 

15/15 

13/13 



IV 

29 

25 



V 

30. 

25 

Targt doc tho 

Rt, 

VI 

24 

21 



VII 

22 

19 


* Mcxlul dan hfti cua gfi E = 100000 kg/cm 2 


III.1.2. CONG THl/C TINH 


Keo 

N 

< m.R k . F, h 

Ep 

N 

< m.R cm . F„, 

Trircri 

N 

< m.R, r F, h 

Uon 

M 

< m.R u . W 


Trong cae cong thirc tren : 

+ m Ik hy so dieu kien lam vice : 

- doi vui thanh nguyen ven m = 1,0 

- doi voi thanh hi dye, deo m = 0,8 
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deo 


+ F 


ahicu 


, h la tiet di£n thu hep cua thanh Iky 0 ch6 hi due 
nhkt 


+ W la modul chong uon cua thanh. 

bh 2 . 

W = - |cm 3 | 

6 


+ Cirdrng dO R k , R cm , R tr , R u Iky iheo bkng 3.1.1 6 trfen 
N£n doc ihd : N S m.f>.R n .F 


- m Ik he sfi dlSu kl$n Ikm vi£c nhu 3.1.2 

- R n Ik cuftng do n6n dpc thd theo 3.1.1. 

- F Ik ti5t difcn cua thanh F = b * h. 

- <f Ik h£ thu hep difcn tlch tlnh theo : 



Khi 

X 

< 75 

oc 

c 

1 

II 

Khi 

X 

> 75 

3100 
f = , 


X 2 


X !<* do thanh mAnh X = — 


r 


r la ban klnh hoi chuy6n r = 



/ a Ifc do dhi tlnh to&n cua thanh, I3y theo 
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III.2. TfNH k£t CAU THfeP 

1II.2.1. CITING D0 TfNII TOAN CUA THFJ’ 

Th6p jdy dung t$ti ViSt Nam Ihuong nh§p cua Lien Xo 
(cu) co cudng dp nhu sau (kg/cnt 2 ) : 


Trang th4l 

hlfci 

Loai th6p | 

CTO 

CT2 

CT3 

CT4 

CT5 

HA1 

HA2 

K6o n6n ufin 

R. 

1700 

2000 

2100 

2200 

2500 

2900 

C4t 

Rcp 

1000 

1200 

1300 

1400 

1500 

1700 

tip mat 

^emT 

2500 

3000 

3200 

3600 

3800 

4300 

(=p cue b6 

^emM 

1300 

1500 

1600 

1800 

1900 

2200 

Tfuat 

R cK 

60 

70 

80 

90 

95 

110 


* Modul dkn h&i cua th6p E = 2,1.10^ kg/cm 1 

III.2.2. CdNG THITC TfNH : 


Kto 

N 

< m„RaF lh 

Ep 

N 


Ufa 

M 

s m » R » W 

cdt 


l.d 

Q 

< m»R C p 



Tronic cac cdng thi'rc tren : 

+ m :) , mu la he so dieu kien lam viyc : 
cot thep CTO va CT2 m H = 0,9 

cot thep CT3 t rtV Icn m a = 1,0 

vui mpi loai thep mu = 0,8 

+ F ( h la dien tich thu hep cita tiet di?n 

+ F la dien tfch nguyen ven ctia thanh thep 
+ W la modul chdng uon cita thanh thep. 

+ I la moment qnan tfnh cita thanh. 

+ S la moment tinh cua tiet di$n thanh. 

+ d la he-day hung thanh. 

Nen doc thanh : N < n? a R a ^F 

+ m a R a va F lay nhu trfin. 

+ <p la hy so thu hep tifit di§n thanh, phy thucx: he so 

/«, 

thanh mSnh 2 = -, vdi r m j n la han kfnh hoi chuytin nh6 nhat 

r min 

cua thanh 

^min = 

+ /„ la do dai tinh toan cua thanh tinh theo 
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Tir A tra ra <p theo bieu d6 sail : 
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III. 3. TINH CAC BO PHAN MAI 


HI.3.1 TAITRONC. 


Mai ngoi (83 kg/nr) ; 


- Ngoi 

25 v x 2 kg x 1,1 

= 55 kg/nr 

- Lite 

5 m x 0,03 x 0,03 x 800 x 1,1 

- 4 kg/nr 

- Cau phone 

2 ,n x 0,04 x 0,06 x 800 x 1,1 

= 4 kg/nr 

■ Xa go 

1 x 0,10 x 0,10 x 800 x 1,1 

- 9 kg/nr 

- Dan keo 

10 x 1,1 

- 11 kg/nr 

Mai Fibre) (35 kg/m 2 ) : 


- Fibro 

1,5 X 1 X 0,005 X 1X00 X 1,1 

= 15 kg/nr 

- Xa e6 

X x 1,1 

= 9 kg/nr 

- Dan keo 

10 x 1,1 

= 11 kg/nr 

Mai ton (30 kg!nr) : 


- Ton mui 

1,5 x I x 0,7 x 7,85 x 1,1 

= 10 kg/m 2 

- Xa g6 

8 x 1,1 

= 9 kg/nr 

- Dan keo 

10 x 1,1 

= 11 kg/nr 

Fran 

vdi ram (90 kg/nr) : 


- Dam Iran 

2 x 0,06 x 0,10 x 800 x 1,1 

= 11 kg/m 2 

- Lati 

ro 

a\ 

X 

*75 

X 

x 

DC 

X 

= 7 kg/nr 

- Voi rOm 

X 

X 

cr, 

= 50 kg/m 2 

- VCra trat 

1 X 20 X 1,1 

= 22 kg/m 2 



Tran van dp (26 kg/nt 2 ) . 

- Dam Iran va v3ng 3 x 0,06 x 0,1 x 800 * 1,1 =21 kg/m 2 

- V4n cp 0,5 x 8 x 1,1 = 5 kg/m 2 

111.3.2. TfNH LITA 

LitA da ngoi, thuAng dung gft 3 x 1 ho^c thep L 20.20.3 

Litd chiu uon xi£n theo 2 chifiu 
x v& y. Nhjp cua litA la 0,6m (khoing 
each dlu phong). Tai trpng cho mOt litA 
la 

q = 59 : 5 = 12 kg/m 
Goi litd la dim lifin tyc : 

q/ 2 0,12.3600 

M = — = - = 43,2 kgem 

10 10 

f _ _ 0.12-1.296.10 7 _ 0,0405 

384EJ 384.10 57 J 

dAc trung cua lit6 


Loal 

Wem* 

Jem 4 

Q6 3 x 3 

4,5 

6,75 

L 20.20 3 

0,286 

0,40 





Goc a cua mai ngoi la 31° (tga = 0,6) 

Ve cu-dng do 
+ Doi vrti lito gA 

0 '—“ a x “I" Oy 

= 9,6 X 1,372 = 13,2 fcg/cnr < 120 
+ D 6 i vc5ri litft thdp : 

43,2 

a = —— x 1,372 = 151 x 1,372 = 207 < 2100 
0,286 

Ve on djnh : 

0,0405 r j —5 - 5 —I 

lit 6 g 6 : f = - j^v sin 2 o + cos 2 aj = 0,006 cm 

0,0405 60 

lit 6 th£p : f = - = 0,1cm < — = 0,3 

0,40 200 

Nhu v|y l<i v£ cuang d§ v& 6 n djnh lit 6 g 6 va th£p chiu 
dijng an toan. Vrii Ijt 6 th£p din ki£m tra th£m theo chfeu 

xoXo min. 


= —— |sina + cosa| 
4,5 

43,2 

= - (0,515 + 0,8571 

4,5 
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43,2 x 1.523 „ 

a =-= 387 kg/cm 2 < 2100 

0,17 

0,0405 

f = - = 0,238 cm < 0,3 

0,17 

Nhu v$y vln an loan. 

III.3.3. TfNH CAU PHONG 

C3u phong da lito cho m£i ng6i, ihirang dung g6 4 x 6 
d$t dch 0 , 60 m. 

Nhip cfia du phong Ion nh2t cho 
g6c a = 31° la : 

1,5 

/ = - = 1,75 m 

cos31 

T&i irQng cho du phong 

q = 63 x 0,6 x cos31 = 32,4 kg/m. 

Tlnh ihco dam Ii6n tyc hai nh|p 
q l z 0,324. 175 2 

M = — = - = 1240 kgcr 

8 8 

( _ 2 * _ 2 0.324, 1,75 4 . 10 8 _ 15,827 

384 EJ 384 . 10 5 . J J 
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D&c tnrng cau phong 

4.6 2 , 4.6 3 4 

W = - = 24 cm ; J = — =72 cm 

6 12 

1240 

a = - = 51,7 < 120; 

24 

15,827 175 

f = - = 0,22 cm < - = 0,88 

72 200 


III.3.4. TfNH XA C6 
Xh gb gb : 

Xh gb gb dung cho mai ng6i, m&i fihro, mSj tbn 

Ribng vOi mSi ng6i, x& gb chiu hai 
diSu bSt Igri l& t&i trpng lOn, g6c xiSn tern. 

Ta xdt ky x& g5 g6 vdi g6c a = 31° 

Tii trpng chp m0t x& gb : 



q = 72 x 1,75 = 126 kg/m 
a. VS cwdng dd : 


1,26. r 


= 0,1575r 


M = 


8 


8 



bh 2 hb 2 



M x = 0.1575/ 2 . sin3! = 0.081/ 2 
M y = 0.1575/ 2 . cos31 = O.I35/ 2 

M x M y bl 2 [ 0.081 0.135 

O' — -f = 4- 

W x W y bh b h 

vdi dieu kien a < 120 k^/cm 2 

, 20bh 

ihl l 2 =- 

0,081 0,315 
-+ - 

h h 


Ta chon co xii go vii tmh ra su khdng che nhip 





b . Vv on dmh 

_ 5^ q/ 4 _ 5 x 1. 26. l A _ 1M/ 4 
3S4EJ 3S4.I0 5 .J J 
(rieng / (V day tinh hang m ) 

16,4. 1 4 . sintf I6.4/ 4 . cos a 



/ ^ T l(cm) l(m) 

f = v fx" + 1y‘ < — L =- 

200 2 

hjr^ hh 3 

J\ = » J v = 

12 12 

Rut gon ta c<> : 



Ta chon xa go va tinh ra nhip theo do vong 
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Co 

Jx 

J y 

A 

B 

c 

t 3 

/ 

8.10 

427 

667 

0.019780 

0,021072 

0,00039125 

0,00044403 

0,0289 

17,301 

2,586 

8.12 

512 

1152 

0.016496 

0,012200 

0,00027212 

0,00014884 

0.0205 

24,390 

2,900 

8.14 

597 

1829 

0.01414 7 

0.007684 

0,00020014 

0,00005904 

0,0161 

31,056 

3,143 

10.12 

1000 

1440 

0,008446 

0,009760 

0,00007133 

0,00009526 

0,0129 

38,760 

3384 

10.14 

1167 

2287 

0,007237 

0,006146 

0,00005237 

0,00003777 

0.0095 

52,632 

3,748 

10.16 

1333 

3413 

0,006336 
0,004118 : 

0,00004014 

0.00001696 

0,0075 

66,667 

4,055 

12.14 i 

2016 

2744 

0,004189 

0,005122 

0,00001755 ; 
0,00002623 

0,0066 

75,758 

4,231 

12.16 i 

2304 

4096 

0,003666 

0,003431 

0,00001344 

0,00001177 

0.0050 

100,00 

4,642 

12.18 ! 

2592 

5832 

0,003258 

0,002410 

0,00001061 

0,00000581 

0,0040 

125,00 

5,000 


Trong do : A = 16,4 sinx : Jx 
= 16,4 cosx : Jy 
B = [16,4 sinx : Jx) 2 

= [ 16,4 cosx : Jy] 2 _ 

C = \/[ 16,4 sinx : Jx| 2 + [16,4 cosx : Jy] 2 
Ta thay dieu kien 6n d|nh quyet djnh nhjp cua xa go. 
Gian each 3 m ,60 phSi chon xa go 10 x 14. 
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Xh th£p 

Xa go thep dung cho mai fibro ho£c t6n. 

Ta lay nhip 6m va tg a = 0,4 chon thep. 
T&i trpng q = 24 x 1,615 = 40 kg/m 
0,4.600 2 

M = - = 18000 kgcm 

8 

f _ 5.0,4. 1296. 10 s _ 321,429 
384.2,1 .10 6 .J J 


Chon / 12 

W x = 12,7 W y = 72,7 cm 3 

l x = 46,9 I y = 436 cm 4 


a = 18000 


0,371 

12,7 


0,929 

+ - 

72,7 


18000 x 0,042 = 756 

J 2 

kg/cm 

V 

([321,429 x 0,371 
46,9 

2 

4* 

321,429 x 0,429 

436 

J 

2 


-L-h -:-± u 

= v (2,543) 2 + (0,685) 2 = V6,934 


600 

= 2,63 < - = 3 cm 

200 


Chon C 12 

W x = 10,17 cm 3 W y = 37,4 cm 3 
I x = 57,7 cm 4 l y = 346,3 cm 4 . 



0,371 0,929 

a = IXOOO - + - 

10,17 37,4 


= 18(KI0 0,0365 + 0,0248 = 1103 kg/cnr 



= 4,27 i + 0,744 = V5.015 


= 2,24 cm < 3 cm 

Nhu v|y vOi mli lgrp fibr6 ho|c t6n, giln dich vl kfco 6m 
dung 112 ho$c Cl 2 dfiu an toln,C12 6n djnh hon 112. 

111.3.5. TfNH DAM TRAN 

Dim trSn thtiOng chpn g6 6 x 10 dlt dich 60cm 
Tfnh cho tran voi ram q = 90 x 0,6 = 54 kg/m 

6 . 10 2 , 6 . 10 3 , 

V =-= 100cm , J = - = 500cm J 

ft 12 

Curing do 

q I 2 U,54./ 2 , 

M = ~ =-= 0,0675r 


8 


8 



M 0.0675/ 2 

o = — =-= 120 rut ra 

W 100 

, 12000 

/ 2 = - = 177.778 -* / = 422cm 

0,0675 


On dinh 


I = 


V 


5.0,54 . I* 


384EJ 384.10 5 .500 

. 1 

Khflng ch£ dO vong bang — nhip 


= 0,0 m/ 4 


200 


ta cA I 3 =-= 35.556 

2 x 0,0140625 

/ = 3.29m 

Nhu v3y dim ti3n 6 x 10 co th£ do trln v6i ram cho nhjp 
3,29m an tohn. 

NSu dong trSn v4n ep, t&i trpng chi b§ng _ thl dhm tr&n 

6 x 10 

VS cirang do chiu duqrc nhip : 7,3m 
VS 6n d|nh chju dvrqrc nhjp : 4,7m. 

Thong thirdrng dam g6 chi nen dung cho nhip 4m 
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III.4. TINH VI KEO ( HI NG 

VI keo la he ket cau ma cac thanh chi chiu keo hoac nen 
(khong co moment v& lire cat) Ngoai lire t&p irung dung van cac 
nut. Co hai phimng phap tfnh vi keo 

Phirong phap link dinh dung ha phwmg trinh can 
b&ng EX = 0; £Y = 0; IM = 0 Ket quit tfnh ghi d cac b&ng 
tfnh sSn. 

• Phuong phap do thin (cr£mona) la phuang phap thuc [hue 
hanh, thong dung, tfnh nhanh ra ket c|u&. NOi dung cua phuung 
ph£p la vc vi kfco theo dung kfch thude, d£t v&o cac nut chiu 
luc mpt ngoai luc bang don vi, xac dinh ph£n lire hai goi tua 
hang nira sfl ngopi luc. Chia mi£n ngo&i theo chu, mi£n trong 
theo so. 

D^t ngiui luc va ph&n luc theo cpt dpc b£n ph&i . m6i 
mi?n la mpt di£m. 

Lan lupt t&ch lung nut theo chi£u kim dong ho : hat dau 
b&ng ph&n luc trai, giao di£m cua thanh canh thupng va (hanh 
c£nh ha gap nhau tai I, lay chieu cua ngoai luc xac dinh dau 
cua noi luc : tai m6i nut neu chieu npi luc trong thanh di vao 
nut la thanh chiu n6n: ngupc lai neu chieu npi luc tu nut di ra 
l& thanh chiu keo. Tu duoi vi keo Ian lupt di len dinh keo (nhd 
r&ng m6i nut chi co hai 3n so), khi thanh cuoi ciing trung nhau 
ket qu£ dung. Chieu dai tren so do luc chfnh tri so noi 
luc trong thanh. 
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Thanh keo va cac thanh vuong goc 
Cac thanh con lai chiu kco. 


III.5. TINH Vi KEO GO 

V) keo go co th£ lap ngoi. Icrp libra hoik* lap ton. 

Neu lap ngoi chon goc 3l n tga = 0,6 

Neu lap fibro chon goc 21° tga = 0,4 

N£u lap ton chon goc 11° tga = 0,2. 

Tan dung cac bang tinh ban ve vi keo pho thong. 

Sau day lit mot thi du tinh vi keo phrt thong cho nha (V 
rong 6m. bude keo 3.60/?? lap ngoi, Iran voi ram . 

III.5.1. XAC 1)1 NH CAC IT/C Pi VA P2 

Vdi nhip 6 m chon vi keo 4 khoang. 

e = 1,5/7? va c| = 1,5 : 0.857 = 1,75/?? 

Pj = 83 x 1,75 x 3,6 = 523ft# 

P 2 — 00 x 1,50 x 3,6 = 486ft# 

FI 1.5.2. TINH NOI Lire CAC THANH 
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Tra he so ehi vao bane sau : 


Thanh 

O, 

Oj VI 

V2 

D 

VI 

V2 

He so 

-2,915 

-1.944 

2.500 

2.500 

-0,972 

0+1 

1+2 

So nhan 

1009 

1009 

1009 

1009 

1009 

486 

523 + 486 

N 

-2941 

-1962 

2523 

2523 

-981 

486 

1495 


111.5.3. XAC 1)1 NH TIET DlfcN CAC THANH 

f)tfi \(ri cac thanh chju keo : 

N < m . Rv; . F 

N N N 

u'nh ra F =-=-= — 

m.R k 0,8.95 76 

2523 , 

Thanh V| va V* F =-= 33 cm 2 chon 8 x 10 

76 


1495 

Thanh V 2 F =-= 2(knr chon 8x8 

76 

486 

Thanh V t F =-= 6,4cm‘ chon 2x4x8 

76 

fWfi vr'ri cac thanh chju nen : 

N < m . <p . R n . F 
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Chieu dai iinh loan l 0 = 0.8 x 

A. 

b = 8cm, - = 17.5 tra 


N N 

tfnh ra F =-= - 

n.X.O.7.115 64,4 



2941 

Thanh O, va O 2 

F - - 

64,4 


981 

Thanh D 

F -- 


64.4 

III.5.4. IINH HUI.ONG LIEN KLT 
Bulong chAn keo : 

F = N • 

m it R ( 

chpn th6p CT3 v<ri m ;1 R cp = 1300 

2941 . tg42 

F a = -^ = 

1300 


= 140 cm 
ra <f = 0,7 

= 46cm 2 (chpn 8x8) 

: 15,3cm 2 (chpn 8x8) 

~ «) 

) 

2,04 cm 2 


Chpn hulonc 016 





Banu tra L ck va h ck tiiy iheo lire O, 


Be 

L C „(cm) 

h ck (cm) 

rong b 

20 

25 

30 

2 

25 

3 

3 5 

A 

6 

1710 

. 

2140 

2570 

1156 

1446 

1736 

2020 

2310 

8 

2286 

2868 

3430 

1540 

1930 

2310 

2700 

3080 

10 

2860 

3570 

4290 

1930 

2410 

2900 

3380 

3860 

12 

3430 

4290 

5150 

2320 

2900 

3480 

4050 

4640 

14 

4000 

5000 

6000 

2700 

3280 

4050 

4730 

5400 


DTftu kfco 
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Ha> thanh kco chap m(>ng nira go lai A. 
Bulnni* A chiu !uc ken cua thanh V 2 
Phan chia lire B = 0,5A = 2C 



BANG 111.1. Vi KEO PHO THONG 


l. 

ail ea = 

2h 
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CONG THUG CHUNG CHO Vl KEO GOO a 
a - 2I°4<S; Igor = 0.4 : cotg = 2,5 


Thanh 

■■ 

HI 











O, 

02 

Oj 

0, 

0.5/1 + 0019 ^^ 

1.5 1 +cotg’^/ 

2.5/l +cotg z * 

3.5 V 1 +cotg*Vf 

Vi + cotg s </ 

2.oV 1 +-cotg^/ 
I. 5/1 +cotg 7 " 

3.0 V 1 + cotg^< 
2 . 5 / 1 + 0019 ^ 
2.o/l +cotg 2 »r 

U, 

0.5 cotg * 

mmm 

2.5 cotg u 

3.5 cotg " 

U 2 


m SB 

2,5 cotg <t 

3.5 cotg n 

U 3 



2,0 cotg a 

3,0 cotg f 1 

U 4 


mm 


2.5 cotg n 

D, 


O.s/i +cotg */7 

0.5 V 1 +C 0 tg 

0.5/7+cotg z o 

02 



0.5/4 + cotg 2 / 

0,5/4 + cofg^7 

0 3 




0.5/9 + cotg^r 

V, 

0,0(1.0) 

0.0 (1,1|> 

0.0 (1.0) 

0.0 (1,0) 

V 2 


1.0 (2.0) 

0.5 ((1.5) 

0.5 (1,5) 

V 3 



2.0 (3,0) 

1.0 (2.0) 

V 4 




3.0 (4.0) 






a = 31° tga = 0,6 colj!« = 1,667 


Thanh 





O, 

0,972 

2,915 

4,859 

6,803 

Oj 


1,944 

3 , e 87 

5,831 

Qa 



2,915 

4,859 

0 4 




3,887 

U, 

0,833 

2,500 

4,167 

5,833 

U 2 


2,500 

4,167 

5,833 

U 3 



3,333 

5,000 

u« 




4,167 

D, 


0,972 

0,972 

0,972 

d 2 



1,302 

1,302 

Da 




1 716 

v, 

0,0 ( 1 , 0 ) 

0,0 ( 1 , 0 ) 

0,0 ( 1 , 0 ) 

0,0 ( 1 , 0 ) 

v 2 


1,0 ( 2 , 0 ) 

0,5 ( 1 , 5 ) 

5,5 ( 1 , 5 ) 

v 3 



2,0 ( 3 . 0 ) 

1.0 ( 2 , 0 ) 

V 4 




3,0 ( 4 , 0 ) 
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* CAc thanh V : so irtroc nhan vdi Pj; h$ so sau trong 

ngoac nhan vdi P2 (tai Iran). 

* C'ac lhanh khac nhan h$ s 6 voi P| + P2 (t&i mai cpng 
(&i (ran). 






0,5vl + cotgvr 
0 


0,5 cotg u 
0,5 cotg a 


0 5v 1 +cotgr7 


0.0 ( 1 . 0 ) 
-0.5 (0.0) 


1,0v1 + cotg ft 
0,75/t +co\^<( 
0 


1.0 cotg ft 
1.0 cotg^ 
0,75 cotg u 


0,5/i + cotgpvT 
0.5/4 + cotcpF 


0.0 ( 1 . 0 ) 
0.5 (1,5) 
-0.5 (0.0) 


1,50/l +co\^7t 
1.25/l + cotg ^7t 
1,00/l +cotg 7 i7 
0 


1.50 cotg a 

1.50 cotg <t 
1.25 cotg t< 
1,00 cotg t( 


0,5/l+cotg^ 
0,5/4 +cotgF 


0,5/9 + cotg^ 


0,0 ( 1 . 0 ) 
0.5 (1.5) 
1.0 ( 2 . 0 ) 
-0,5 (0.0) 







cC = 31° . -tea = 0.6 ; cotga = 1.667 


a - 11 °3 r : 1 ga = 0,2 : cotgcr = 5,0 


Thanh 




Thanh 

.^<1 

^<f\! 










o, 

0,972 

1.944 

2.951 

0, 

2,550 

5.099 

7,649 

o ? 

0.0 

1 458 

2.430 


0.0 

3.824 

6,374 

o 3 


0.0 

1.944 

o 3 


0.0 

5,099 

0. 



0.0 

o 4 



0,0 

u, 

0.833 

1.667 

2.500 

U, 

2,5 

5,00 

7.5 

U ? 

0.833 

1.667 

2.500 

u ? 

2.5 

5.00 

7,5 

U 3 


1,250 

2.083 

U 3 


3.75 

6,25 

u 4 



1,667 

u 4 



5,00 

D, 

0,972 

0.972 

0,972 

D, 

2.550 

2,550 

2.550 

D ? 


1.302 

1.302 

d 2 


2,693 

2,693 

O 3 



1,716 

d 3 



2,915 

V, 

0.0 (1.0) 

0,0 (1.0) 

0.0(1.0) 

V, 

0.0 (1.0) 

0,0 (1,0) 

0.0 (1,0) 

V 2 

-0,5(0.0) 

0.5 (1,5) 

0,5(1.5) 

V ? 

-0,5(0,0) 

0.5 (1.5) 

0.5 (1.5) 

V 3 


-0,5 (0,0) 

1.0 (2,0) 

V 3 


-0.5 (0,0) 

1.0 (2.0) 

v 4 



- 0,5 (0.0) 

V 4 



-0,5 (0,0) 


* Cac thanh V : h£ so trimc nhan vcri P { ; he so sau trong ngoae nhan voi P 2 (tai trpng Iran) dau - la thanh V cuoi ding bi 
non do tai trpng mai. 

* Cac thanh khac nhan he so vdi P| + P 2 (tai trpng mai cpng tai trpng tran). 
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BANG II 1.3. Ban keo goc 

Ban keo goc la ban keo giap mai 6 hoi ghep viio vl keo 
phrt thong, tyn mai bit v5n, khong c6 tuirng vi ruoi dor mai. 

DSm b&o d(j cao h nen L|, = VT L va do do : 

Vdi nidi chfnh : 
tga = 0.6 

tga = 0,4 

tga = 0,2 

Vox bdn kio goc : 

tga = 0,6 V7 = (1.424 
tga = 0,4 : VI = 0.282 

tga = 0,2 : VI = 0.141 
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CONG THUC CHUNG CHO BAN KF.O C.OC a a = 15°48‘ ghep vao mai chfnh 21°48\ cotga = 3336 

a = 15"48' ghep vao mai chinh 21°48\ cotg = 3336 


Thaih 




& 


r 

i 

Thanh 

^<1 












0 

0,5 VT+coFg 7 ^ 

O) 

8 

+ 

O 

1.5 /U cotg" 7 

u 

O, 

1.837 

3.674 

5,511 

a 

0 

0,75 Vi + cotg 

1.25 V1 + cotg' 

J 

ft 

^2 

0,0 

2,756 

4,593 

o 


0 

1.0 V1 + cotg y 

tl 

03 


0,0 

3.674 

o. 


j 

0 



o 4 


I 

0,0 

u 

0,5 cotg f( 

1 ,0 cotg a 

1,5 cotg ft 


U, 

1.768 

3,536 

5.303 

u 

0 5 cotg a 

1.0 cotg tt 

1 ,5 cotg ft 


u 2 

1.768 

3.536 

5,303 

U; 


0,75 cotg « 

1.25 cotg ft 


U3 


2.562 

4.419 

u. 



1.0 cotg « 


u„ 



3.536 

D 

0.5 VI +cotg^7 

0,5 V7 + cotg^« 

0,5 VT + cotg^ 

rt 

D, 

1.837 

1,837 

1.837 

D- 


0,5 V4 + cot<pr7 

0,5 v^4 + cotg^ 

ft 

d 2 


2,031 

2,031 

D. 



0,5 V9+cotg*. 

ft 

d 4 



2.318 

V 

0.0 (1,0) 

0,0 (1.0) 

0.0 (1.0) 


V, 

0.0 (1.0) 

0.0 ((1.0) 

0.0 (1,0) 

V. 

-0.5 (0.0) 

0.5 (1,5) 

0.5 (1.5) 


V 2 

-0.5 -(0.0) 

0,5 (1.5) 

0,5 (1,5) 

V 


-0,5 (0.0) 

1.0 (2.0) 


V 3 


-0,5 (0,0) 

1,0 (2.0) 

V. 



-0,5 (0.0) 


V 4 



-0,5* (0,0) 
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« = 22°5S' an vho mai chinh 31°. cotg« = 2.357 a = .X'’()3' ghep vao mai cliinh 11"31' . cotg« = 7.071 


1 

Thanh 




Thanh 

^r<l 

^1<f3 










O, 

1,280 

2.560 

3.840 

O, 

3.571 

7.141 

10.712 

02 

0,0 

1,920 

3.200 

o 2 

0.0 

5.356 

8.927 

o 3 


0.0 

2.560 

o 3 


0.0 

7 141 

o 4 



0.0 

o 4 


i 

0.0 

u, 

1.179 

2.357 

3.536 

U, 

3.536 

7.071 

10.607 

u 2 

1,179 

2.357 

3.536 

Uj 

3,536 

7.071 

10.607 

u 3 


1.768 

2,946 

U 3 


5.303 

8.839 

u 4 



2.357 

U 4 



7,701 

D, 

1.280 

1.280 

1.280 

0, 

3.571 

3,571 

3.571 

0 2 


1,546 

1.546 

D ? 


3,674 

3.674 

d 3 



1.908 

d 3 



3,841 

v, 

0.0 (1.0) 

0,0 (1.0) 

0.0 (1.0) 

V, 

0.0 (1.0) 

0.0 (1.0) 

0.0 (1.0) 


-0,5 (0,0) 

0.5 (1 5) 

0.5 (1,5) 

V 2 

-0.5 (0.0) 

0,5 (1.5) 

0.5 (1.5) 

V 3 


-0.5 (0.0) 

1.0 (2.0) 

V 3 


-0.5 (0.0) 

1.0 (2.0) 

v 4 



-0,5* (0.0) 

V 4 



-0,5 (0,0) 


* Cac. lhanh V : he so iruuc nhan voi P ( . h? So sau trong ngoac nhan vui P 2 (lai irking Iran) dau - Hi thanh V cuoi cung 
bi tai (ring mai nen true liep. 


* Cac thanh khac nhan he so uri Pj + P 2 (tai trying mai tong tiii tryng tran). 
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III.6. TfNH VI KEO THEP 

Dirtfi day la m()t (hi du n'nh keo (hep ki£u PolongCau khau 
d() 12m. bmre keo 6 m. 

II 1 . 6 . 1 . XAC MNH NGOAI LUC Pi 

Ch(,)n keo 8 khoang co iga = 0,4. 

e = 1,5m: c, = 1,5 : 0,929 = 1.615m. 

Tfnh vdrj mai t&n : 

P, = 30 X 1,615 X 6 = 290 kg. 


11 (.6.2. TINH N()I Lire CAC THANH 


Thanh 

H§ s 6 

N 

Thanh 

H4 s3 

N 

O, 

-13,521 

-3921 

U, 

12,636 

3665 

Oj 

-13.150 

-3814 

U 2 

11,070 

3210 

O 3 

-12,779 

-3706 

u 3 . 

5,035 

1460 

0 4 

-11,851 

-3437 

u< 

6,839 

1983 

V, 

-0,928 

-269 

D, 

1,804 

523 

V 2 

-1,856 

-538 

d 2 

1,804 

523 

V 3 

-0,928 

-269 

u 

6,048 

1754 


III.6.J. XAC OINH TigT DlfcN CAC THANH 
Dtfi voi cac thanh chiu keo : 



__N_N_N_ 

m M m.,R ; , 0.8 x 2100 1680 

cat lhanh U, F = 2,18 cm" chon 2 Jl50 F = 9.6 cm* 

cat lhanh D, F = 0.32 cm* chon 1 L50 F = 4.8 cm 2 

Dtfi vc'ri cac thanh chiu nen : 


vl co him mat chieu dai gac lhanh chju nen gi&m di con 03 men 
/„ = 0,8 x 1,615 = 130cm 

V5n chon 2L 50 x 50 x 5 co r mjn = 1,53 

X = 130 : 1.53 = 85 Ira ra f - 0,7. 

N 3921 , 

KiOm l?i a = — = - = 583 < 1680 kg/cnr 

<pF 0.7.9.6 

111.6.4. TINH »() DAI Dl/ONO HAN 

Be day bin mSt ISy bang 5 mm. 

Han day 45° nen be r(ing dirong han la 5mm 

Trong tlnh loan lay mot nua b5 r(jng irCn circVng d( imoi 
han R h = 0,8 x 1400 = 1120 kg/cm 2 

N N 

Han hai ben Lj h =-= - 

0.5 x 1120 560 
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(Tiep tlieo bang 111.5) 


— 

Kfch thtrdc 

(mm) 

Tiet 

dien 

F 

(cm ? ) 

Ode diem 

True xx 

OSc 

True 

diem 

*0*0 

eac 

True 

diem 

y<7o 

Trong 

tam 

Zo 

(cm) 

So 


b 

d 

i. 

(cm J ) 


| 

’max 

{cm 4 ) 

^ma* 

(cm) 

^min 

(cm 4 ) 

’min 

(cm) 


2.10 


4 

2.67 

3.02 


4,47 

1 34 

1.27 

mm 

1,01 

3. o 

2.57 

j 

5 

3.28 

3.61 


5 71 

1.32 

1.51 

wBM 

1.05 




4 

3.08 

4,60 

1.22 

7.26 

1.53 

1.93 

I 

1,13 

4 


40 

5 

3.79 

5 54 

1.21 

8.75 

1.52 

2.34 

WSm 

1,17 




6 

4.48 

6 41 

1 20 

10.08 

1.50 

2.70 

BB 

1.21 




4 


6,60 

1.38 

10,5 

1.74 

2.68 

0.88 

1.26 

4.5 

3,37 

45 

5 


8.00 

1.37 

12.7 

1.72 

3.26 

0,87 

1,30 


3,99 


6 


9.29 

1.35 

14.3 

1.71 

3.78 

0.86 

1.34 


3.77 


5 


11,2 

msm 


IB 

4,61 

0,98 

1.42 

o 

4.47 

ou 

6 


13.1 

Wm 


■El 

5.39 

0,97 

1.46 


4.57 


5 

5.82 

19.9 

1.85 


2.32 

8.29 

1.19 

1.66 

6 

5.42 

60 

6 

6.91 

23.3 

1.84 


2.31 

9,76 

1,19 

1,70 


7.09 


8 

9.03 

29,6 

1.81 


2.28 

12,4 

1.17 

1.78 


5.93 

cc 

6 

7.55 

29.8 

1,98 

47.2 

2.50 

12.3 

1.28 

1.82 

6.5 

7.75 

DO 

8 

9.87 

38.1 

1.96 

60.3 

2.48 

15.8 

1.27 

1.90 


9.51 


L_ 

12.1 

45.4 

1.94 

72.0 

2.44 

18,8 

1.25 

1.98 

u . 


6,89 


6 

8.73 

46.7 

2.31 

73,3 

2 89 

20.1 

1,51 

2.0p 

*7 C 

9,03 


8 

11.5 

60.1 

2.28 

94 6 

2.87 

25,3 

1,48 

2 14 

/ ,D 

11.1 

/ D 

10 

14.1 

72,2 

2.26 

114 

2.84 

30.3 

1.47 

2.22 


13.1 


12 

16.7 

83.3 

2,24 

132 

2.81 

34.9 

1.45 

2.30 
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(Tiep theo bang 111.5) 



Kich thirdc 

(mm) 

_ 

Tiet 

dien 

05c diem 

True xx 

DSc 

True 

diem 

X X 

A o A o 

Dac 

True 

diem 

VoVo 

Trong 

tarn 

Zo 

(cm) 

So 

Tr.iuong 

(Kg/m) 

b 

d 

F 

(cm 2 ) 

lx 

(cm' 1 ) 

lx 

(cm) 

1 

Ifnax 

(cm 4 ) 

Imax 

(cm) 

^min 

{cm") 

Ifnln 

(cm) 


7.36 


6 

9,38 

57.0 


90 

■■ 

23.5 

1.58 

2.19 

8 

9 66 

80 

8 

12.3 

73,3 


116 

1 

30.3 

1.57 

2 27 


11.0 


10 

15.1 

88.4 


140 

mm 

36.5 

1.56 

2.35 


1 1.0 


ri ! 

14.0 

106 

2.7G 

168 

3.46 ! 

43.6 

1.77 

251 


13,5 


10 

17.2 

128 

2,74 

204 

3.44 

53.1 

1.76 

2 59 

9 
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16.0 1 


12 

20.4 

149 

2.71 

237 

3.41 

61.7 

1.75 

2.67 


18.4 ! 


14 

! 

23.4 

169 

2.69 

267 

i 

3.28 

71.9 

1.75 

2.74 


12.3 

-1 

8 

15,6 

147 

3.07 

233 

3.87 

61.0 

1.98 

2 75 


15.1 


10 

19.2 

179 

3.05 

284 

3.85 

74.9 

1.97 

2 83 

10 


100 

12 

22.8 

209 

3.03 

331 

3.81 

87.6 

1.96 

2.91 




14 

26.3 

237 

3,01 

375 

3,78 

99.1 

1.95 

299 




16 

29.7 

265 

2.99 

416 

3.75 

113 

1.95 

!_ 

3.06 


18.3 


10 

23.3 

316 

3.68 

503 

4.64 

130 

2.36 

3.33 


21.7 


12 

27.6 

371 

3.66 

590 

4.62 

153 

2.35 

3 41 

12 

25.1 

120 

14 

31.9 

423 

3.64 

671 

4.59 

174 

2.34 

3,49 


28,4 


16 

36.1 

474 

3.62 

749 

4.56 

199 

2.34 

3.56 


31.6 


18 

40,3 

520 

3,60 

822 

4.54 

219 

2.33 

3,64 


19,8 


10 

25.3 

406 

4.01 

646 

5.05 

166 

2.56 

3.58 


23.6 


12 

30.0 

477 

3.99 

759 

5.03 

196 

2,55 

3.66 

13 


130 











27.3 


14 

34.7 

545 

3,96 

866 

5,00 

223 

2.54 

3.74 t 


30.9 


• 6 

39.3 

608 

1 

i 3.93 

1 _ 

967 

I 4,96 i 

j 249 

t _ 

2.52 

3.82 
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(Tiep theo bang 111.5) 



» 

Kfch thirdc 
(mm) 

not 

dlen 

F 

(cm 2 ) 

Ode diem 

True xx 

D&c diem 

True 

Ode diem 

True y 0 y 0 

Trong 

tam 

Zo 

(cm) 

So 

Tr-hrorng 

(Kff/m) 

b 

d 

(cm 4 ) 

(cm) 

(man 

(cm 4 ) 

(rim 

(cm) 

*raln 

(cm 4 ) 

Ifnln 

(cm) 


27,4 


12 

34,9 

745 

4,62 

1186 

5,83 

305 

2,99 

4,15 


31,7 


14 

40,4 

857 

4.60 

1358 

5,80 

356 

2,97 

4,22 

15 

36,0 

150 

16 

45,8 

961 

4.58 

1522 

5.77 

399 

2,95 

4,30 


40,1 


18 

51,1 

1060 

4,56 

1679 

5,73 

440 

2,94 

4,38 


44,3 


20 

56.4 

1154 

4,52 

1830 

5,70 

478 

2.91 

4,46 


38,3 


14 

48,8 

1515 

5,57 

2405 

7,03 

625 

3.58 

4,97 

18 

43,5 

180 

16 

55,4 

1704 

5,55 

2705 

7,00 

703 

3.56 

5,05 


48,6 


18 

61,9 

1885 

5.52 

2994 

6.94 

775 

3,54 

5.13 


48,7 


16 

62,0 

2355 

6,17 

3755 

7,79 

954 

3,93 

5,55 


54,4 


18 

69,3 

2619 

6,15 

4165 

7.77 

1074 

3,93 

5,62 

20 

60,1 

200 

20 

76,5 

2868 

6,13 

4560 

7.74 

1175 

3.92 

5,70 


71,3 


24 

90.8 

3349 

6,07 

5313 

7,66 

1384 

3,90 

5 85 


88,3 


30 

111,5 

3999 

5,96 

6373 

7,49 

1685 

3,87 

6,03 


53,7 


16 

67,4 

3168 

6,80 

5046 

8,59 

1307 

4.37 

6,04 

oo 

66,4 

99C\ 

20 

84,5 

3859 

6,75 

6120 

8,51 

1592 

4,34 

6,20 

cc 

78,8 


24 

100,4 

4514 

6.71 

7148 

8,44 

1870 

4,32 

6,35 


91,6 


28 

115,9 

5135 

6,66 

8130 

8,37 

2141 

4.30 

6,50 

23 

82,6 

230 

24 

105,3 

5207 

7,03 

8266 

8,86 

2144 

4,51 

6*59 
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(Tiep theo bang HL6) 











I TOCT ion6-39 


03c diem 

True xx 

03c dl£m 

True yy 


W* 

i. 

<y 

w 

y 

•y 

(cm 4 ) 

(cm 1 ) 

(cm) 

(cm 4 ) 

(cm 3 ) 

(cm) 

245 

49 

4,14 

33,0 

9,72 

1,52 

436 

72,7 

4,95 

46.9 

12.7 

1,62 

712 

102 

5.76 

64,4 

16,1 

1,73 

1130 

141 

6,58 

93,1 

21,2 

1,89 

1660 

185 

7,36 

122,0 

26,0 

2,00 

2370 

237 

8,15 

158 

31,5 

2,12 

2500 

250 

7,96 

169 

43,1 

2,06 

3400 

309 

8,99 

225 

40,9 

, 2,31 

3570 

325 

8,78 

239 

42,7 

2,27 

, 

4570 

381 

9,77 

280 

48,4 

2,42 

4800 

400 

9,57 

297 

50,4 

2,38 

6550 

485 ! 

10,9 

345 

56,6 

2,51 

6870 

509 

10,7 

366 

58 r 6 

2,47 

8950 

597 

12,1 

400 

63,5 

2,55 

9400 

627 

11,8 

422 

65,9 

2.50 

9850 

657 

11,6 

445 

68,5 

2,46 






(Tiep theo bang 1117) 





Kfch thirac 
{mm) 


TlSt 

dien 

p 


Dfic dl&n 
True xx 


r 

08c di£m 
True yy 


So 

Tr.ltrqrng 

{Kg/m) 

h 

b 

d 

(cm 2 ) 

'* 

(cm 4 ) 

W, 

(cm 3 ) 

(cm) 

'v 

(cm ) 

W » a 

(cm 3 ) 

'y 

{cm 

33a 

53,4 

330 

130 

9,5 

68,1 

11900 

721 

13,2 

460 

70.7 

2.6C 

33b 

58,6 

330 

132 

11.5 

74,7 

12500 

757 

12,9 

484 

73,4 

2,5$ 

33c 

63,8 

330 

134 

13,5 

81,3 

13100 

794 

12,7 

510 

76,1 

2,5 

36a 

59,9 

360 

136 

10,0 

76,3 

15760 

875 

14,4 

552 

81,2 

2 .6$ 

36b 

65,2 

360 

138 

12,0 

83,5 

16530 

919 

14,1 

582 

84,3 

2 ,6< 

36c 

71,1 

360 

140 

14,0 

90,7 

17310 

962 

13,8 

612 

87,4 

2 ,6( 

40a 

67,3 

400 

142 

10,5 

86,1 

21720 

1090 

15,9 

660 

93,2 

2,7: 

40b 

73,8 

400 

144 

12,5 

94,1 

22780 

1140 

15,6 

692 

96,2 

2,7' 

40c 

80,1 

400 

146 

14,5 

102 

23850 

1190 

15,2 

.... . .. . j 

727 

99,6 

2 .6$ 

45a 

80,4 

450 

150 

11.5 

102 

32240 

1430 

17.7 

855 

114 

2 .8$ 

45b 

87,4 

450 

152 

13,5 

111 

33760 

1500 

17.4 

894 

118 

2,7$ 

45c 

94,5 

450 

154 

15,5 

120 

35280 

1570 

17.1 

938 

122 

2,7$ 

50a 

93,6 

500 

158 

12 

119 

46470 

1860 

19,7 

1120 

142 

3.07 

50b 

101 

500 

160 

14 

129 

48560 

1940 

19,4 

1170 

146 

3.0 ■ 

50c 

109 

500 

162 

16 

139 

50640 

2030 

19,0 

1220 

151 

2,96 

55a 

105 

550 

166 

12,5 

134 

62870 

2290 

21,6 

1370 

164 

3,1$ 

55b 

114 

550 

168 

14.5 

145 

65640 

2390 

21,2 

1420 

170 

3.1* 

55c 

123 

550 

170 

16,5 

' 156 

53410 

2490 

20,9 

1480 

175 

3,0$ 

60a 

118 

600 

176 

13 

151 

>3860 

2800 

23,5 

1700 

193 

3,36 

60b 

128 

600 

178 

15 

163 

« 7.160 

2920 

23,2 

1770 

199 

3,3C 

60c 

137 

600 

180 

17 

175 

^1060 

3040 

22,8 

1840 

205 

3,2^ 
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97 


10017 - 39 


Oac diem 

heo true xx 

oac di&n 
theo true yy 

Trong 

tam 






Zo 

W X 

'x 

*y 

w y 

'y 

(cm) 

(cm 3 ) 

(cm) 

(cm 4 ) 

(cm 3 ) 

(cm) 


10.4 

1,94 

8,3 

3,55 

1,10 

1,35 

17.0 

2.54 

12,0 

4,59 

1,19 

1,38 

25,3 

3,15 

16,6 

5,79 

1.27 . 

1,43 

39,7 

3.95 

25,6 

7,80 

1,41 

1,52 

57.7 

4,75 

37,4 

10,17 

1,56 

1,62 

80.5 

5,52 

53,2 

13,01 

1,70 

1,71 

87.1 

5,35 

61,1 

14,12 

1,69 

1,67 

108.3 

6,28 

73,3 

16,30 

1,83 

1,80 

116,8 

6,10 

83,4 

17,55 

1,82 

1,75 

141,4 

7.04 

98,6 

20,03 

1,96 

1,88 

152,2 

6,84 

111,0 

21.52 

1,95 

1,84 

178.0 

7,86 

128,0 

24,20 

2,11 

2,01 

191,4 

7,64 

143,6 

25,88 

2,09 

1.95 

217,6 

8,67 

157,8 

28,17 

2,23 

2,10 

233.8 

8,42 

176,4 

30,05 

2.21 

2,03 



(Tiep theo bang 111.8) 


So 

Trpng 

lirorng 

(Kg/m) 


Kfch tht/dc 
(m.m) 


Tiet 

dien 

(cm 2 ) 

05c diem 

theo true xx 

_ .... 

05c diem 

theo true yy 

Trong 

t5m 

z 0 

(cm) 

h 

b 

d 

i x 

(cm 4 ) 

W, 

(cm 3 ) 

lx 

(cm) 

'y 

(cm 4 ) 

y 

(cm’) 

— 

*y 

(cm) 

24a 

26,55 

240 

78 

7.0 

34,21 

3052.3 

254,3 

9,45 

173.8 

30.47 

2,25 

2,10 

24b 

30,62 

240 

80 

9,0 

39,00 

3282,6 

273,5 

9.17 

194,1 

32.51 

2,23 

2.03 

24c 

34.39 

240 

82 

11,0 

43,81 

3513,4 

292,7 

8,96 

213,4 

34.42 

2,21 

2,00 

27a 

30,83 

270 

00 

ro 

7.5 

39 27 

4362,0 

323,1 

10.54 

215,6 

35,52 

2,34 

2,13 

27b 

35,07 

270 

84 

9,5 

44,67 

4690 1 

347,4 

10.25 

239,2 

37,72 

2,31 

2,06 

27c 

39,30 

270 

86 

11.5 

50.07 

5018,1 

371,7 

10.10 

264,4 

39,79 

2,28 

2,03 

30a 

34,45 

300 

85 

7.5 

43.89 

6047,9 

403,2 

11,72 

259,5 

41,10 

2,43 

2,17 

30b 

39,16 

300 

87 

9.5 

49,59 

6497,9 

433.2 

11,41 

280,2 

44,03 

2.41 

2,13 

30c 

43.81 

300 

89 

11,5 

55 89 

6947,9 

463,2 

11,15 

315,8 

46,38 

. 

2,38 

2,09 

33a 

38,70 

330 

88 

8,0 

49.50 

8076,8 

489,5 

12,80 

307,5 

46,65 

2,50 

2,21 

33b 

43,88 

330 

90 

10,0 

55,90 

8675,7 

525.8 

12,46 

338,4 

49,32 

2,46 

2.14 

33c 

49,06 

330 

92 

12,0 

62,50 

9274,7 

562.1 

12,18 

367,9 

51,81 

2.43 

2,10 

36a 

47.80 

360 

96 

1 9,0 

1 60,89 

11874.2 

i - 

659,7 

13,97 

455,0 

63,54 

2,73 

2,44 

36b 

53.45 

360 

98 

11.0 

68.09 

i 12651,8 

702,9 

13,63 

' 496,7 

66,85 

2.7C 

2,37 

36c 

59.10 

360 

100 

13,0 

75,29 

13429,4 

746,1 

13,36 

536,4 

70.02 

2,67 

2,34 

40a 

58,91 

400 

100 

10,5 

, 75,05 

17577,9 

878,9 

15,30 

592,0 

78,83 

2,81 

2.49 

40b 

65,19 

400 

102 

12.5 

83,05 

18644,5 

932,2 

14,98 

640,0 

82,52 

2,78 

2,44 

40c 

71.47 

400 

104 

14,5 

91.05 

19711,2 

985,6 

14.71 

687.8 

86,19 

2,75 

2,42 
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BANG III.9 


THE!’ ONG 



I (K T 3262-55 
EOCI 301-50 


Duong klnh j 

quyirdc | 

Duong kfnh 
ngoai D 
(mm) 

(Inch) 

(m m) 

1/2 

15 

21.25 

3/4 

20 

26,75 

10 

25 

33.50 

1.1/4 

32 

42.25 

1.1/2 

40 

48.00 

2.0 

50 

60.00 

2.1/2 

70 

75.50 

I 3.0 

80 

88.50 

40 

1 

100 

114.00 

5 0 

125 

140.00 

6.0 

150 

165.00 

8.0 

200 

219.00 

10 0 

250 

273.00 

12.0 

300 

325.00 
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Ong thong dung 

_ 

Ong tang cirong 

Chieu day 

Trong lirqng 

Chieu day 

Trong krqng j 

d (mm) 

{kg/m) 

(mm) 

(Kg/m) | 

2,75 

1.25 

3.25 

I 

1.44 | 

2.75 

1,63 

3 50 

2,01 

3,25 

2.42 

400 

2,91 

3,25 

3.13 

4 00 

3,77 

3,50 

3,48 

4.25 

4,58 

3,50 

4.88 

4,50 

6,16 

3,75 

6,64 

4.50 

7,88 

4.00 

8.34 

4.75 

9,81 

4,00 

10.85 

5.00 

13.44 

4,50 

15,04 

5.50 

18,24 

4,50 

17,81 

5.50 

i 21,63 

6.00 

31,52 


i 

; 

7,00 

45.92 

i 

1 

8,00 

62.54 

. ... J _ 










CHLTONG IV 

TINH KET CAU sAn 


IV. 1. TINH KET CAU BETONG 

IV.l.l. CITONG DO TINH JOAN CUA B&TONG ( kg/cm 2 ) 


Trang 

th6l 

Ky 

hlSu 




So 

hldu 

b&tong 




35 

50 

75 

100 

150 

200 

300 

400 

500 

600 

Ndn 

Rn 

15 

22 

33 

44 

65 

80 

130 

170 

210 

250 

U6n 

Ru 

19 

27 

41 

55 

80 

100 

160 

210 

260 

310 

K6o 

•Rk 

2 

2,4 

3.2 

4 

5,2 

6.4 

9,5 

11 

12.5 

13,5 


rv.1.2. MODUL DAN HOI Ep CUA B£t6NG (kg/cm 2 ) 


So hleu betong 

Betdng nang 

Bfctong nhe 

35 


40.000 

50 

65.000 

50.000 

75 

90.000 

60.000 

100 

120.000 

75.000 

150 

165.000 

100.000 

200 

200.000 

115.000 

300 

270.000 


400 

310.000 


500 

340 000 


600 

360.000 



Betong nang khi ty trpng y > 1800 kg/m 3 . 


IV.I.3. CUONG DO COT THfcP R a TRONG BETONG 
(kg/cm 2 ) 


S 6 hldu 
thep 

CTO 

CT3 

CT5 

25 T2C 

30 T2C 

Re 

-1 

1.700 

2.100 

2.400 

3.400 

5.100 


iv.i.4. h£ s<5 Difeu ki|;n lAm vi£c ma cOa c6t THEP 



Ofic di£m 


1 

Khi s 6 hidu bdtdng fe 100 
- C6t thdp vu6t n6ng C^o vb CT3 
* C6X th6p 6p ngudi v& vu6t n6ng 

0.9 

2 

C6t thdp chju keo vk ndn trong phdi c6t. c6t 
thdp bidn dang ho&c dAy thdp kdo ngudi 

0,65 

3 

Cdt thdp khi tinh lux c&t ngang 

00 

o' 

II 

X 

£ 

4 

Dfty thdp keo ngudi khi tinh lux c&t ngang 

m H = 0,7 

5 

Cac cdt thdp kh6c 

1,0 
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IV. 1.5. Ilf; SO 01EU KJEN LAM VIFC m OJA RET CAD 


DSc diem 

m 

i 

1 

Mat cAt chiu ep < 30 x 30 hoac d < 30crn 

Ep lech t&m khi canh hudng lech t&m <30cvn 

0.8 

2 

i.. 

Thanh chiu ti6n chS tao tai xuong 

1,1 

3 

San li§n ket dam : T3m trong va goi trong 

1,5 

/ k / 

1.25 

1.25 

1.1 

, ! ! T3m bi$n g6i thif 2 — 

! i. «■ \ 

l L <2,0 

4 

Cac trucmg hgp khac 

1.0 

5 

Ap li/c 5ng nude < 1 atm 

1,9 


IV.1.6. CONG TIIITC TfNH 

A. Bfctfing khdng cfft thep 
IV.1.6.L Chiu nen trung tam 

N < m<pR n F 

<p la he so gi&m dien tfch theo clp thanh m&nh. 
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Being tra f tuy theo — hav ~ 
h ' r 


lo 

b 

<o 

r 

He so (p 

Belong nang 

Belong nhe 

< 4 

< 14 

1,00 

1.00 

4 

14 

0,98 

C 98 

6 

21 

0,96 

C,54 

& 

28 

0,91 

C88 

10 

35 

0,86 

C 81 

12 

42 

0,82 

C 75 

14 

49 

0,77 

C.69 

16 

56 

0,72 

C 63 

18 

63 

0,68 

C 57 

20 

70 

0,63 

C.52 

22 

76 

0,59 

C,48 

24 

83 

0,55 

C 43 

26 

90 

0,51 


28 

97 

0,47 


30 

104 

0,44 



B. B£t6ng ctft thep 
IVJ.6.2. Keo cho phep nui 

N < nun a R a .F a 
IV. 1.6.3. Keo khong cho phep nut : 

n" s mR k F b 


t + 2n 


vdi n 





N U la lire ken ticu chuan, 
lure nude < \at thi m = 1,9. 

Vdi dng cap nude 

N n = lOO.p.r 
Tinh ra 


— - 100clR K 



2nR K 


IV. 1.6.4 Kel cm chiu xoan 
Dieu klen tfnh xoan Q 


Tfnh d‘i f x 


khdng co he so qua t&i; khi ap 



2»m.m a R a F^ 


Tfnh dI doe 


M xofa U L 

2mm a R a F L 


M XO a n iinh bang kgem 

Fj la cien tfch loi F\ = (b - 5) (h - 5) 

U L la ihu vi loi Uj = 2 [b - 5 + h - 5) 


f x la dien tfch dai xoan bo trf trong met dai. Chu y : dai 
xoan ph^i han hai dau lai. 

F x la dien tfch cot dpc chiu xoan bo trf d giua hai canh 
dai cua ket eau. 

IV. 1.6.5. Nen (rung (am : 

N < m^[R„F b + m a R a FJ 

<p la he so gi'im dien tfch phu thu()c do thanh rrit'mh. 

A) 

—; — hay — 

b d r 

Bang tinh / 0 = y/ 


Hlnh thde 

r~ 

: 

ym//, 

h whrr 

- 

^^777 

i 

) 


Oieu klen 
got tua 

2 cfeu ngam 

1 d&u ch3t 

1 cfeu ngam 

2 dEu ch6t 

1 d&u tir do 

1 d&u ngam 

He so V 

0,5 

0,7 

1.0 

2,0 
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Bang tra <f 


lo' b 

14 

16 

18 

20 

22 

24 

26 

28 

'i 

30 

•o : d 

12,1 

13,9 

15,6 

17,3 

19,1 

20,8 

22.5 

24,3 

26,0 

/o : r 

50 

55,4 

62,2 

69 

76 

83 

90 

97 

104 

<P 

1,00 

0,88 

0,80 

0,73 

0,67 

0.62 

0.57 

0,53 

0,50 


IV.1.6.6. Nen trung t&m, col (rdn, dai xoan ruin gd 

Khi tai trpng cho ph6p khong 1dm qua 1,5 ISn cot thircrng 
thl dupe dung dai xoan ru0t ga. Hipu qua cua dai ruoi ga se tang 
2,5 lan va tfnh d6i dai nipt ga ra c6t doc theo 

F^i = - thl 

a 


d L ia dudmg klnh loi c0t d L = d - 5 

^dai la tiSt di£n cua thdp dai nipt ga 

a ia btrdc cua dai ru$t ga tu 3 den 8 cm. 

Luc nen cho phdp cua cpt tron dai ru0t ga 

N < my?[R„F L + m a RJF a + 

Chu f : Thep dai co hi$u qua cao ndn hd trl h thep dpc 
ma nhiSu thep dai; ve ham lupng thep dai h&ng 2,5 Ian thep 
dpc vh n£n chpn thep dai tu 6 den 16, thimng la <£10. 


hoSc 

ho^c 

thl 


lr04 




N 


IV.l.6.7. Sen lech lam, mat cal chit nhdl ; i. e ° 

Fa 

• Tfnh cot th6p chiu nen F a 


N t 


m 


- 0,4R u bh* 


F„ = 


m a R a (h 0 ~ a ’) 



* T(nh cot thdp chiu k6o F a ph&n ra 3 trirang hgp 
Trudng hop I 

Khi 0,3h o > ^ > 0.15 h 0 vfc bStong > 150, F a < 2'# bh n 
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Truong hop 2 : 

Khi 0,3h o > «> 0 > 0,15h o R < 150, F a > 2%bh 0 
$ 0 < 0,15h o bSt&ng va F a bat ky 

e Q < 0,2h o bet6ng < 200 thep 25 PC 

F a chpn tri s6 Idn trong 2 cong thirc sau : 



100 
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h n 

k | 

f h n ) 

= 0,4 

1 + 2 — 

— -1 

i 1 - 0,5 — 


ho 

b 

l h 0j 


thi 


N, 


m 


“ max Rubh 0 


^a R a( h o " a ’) 

R„ 


— a max 


m a R u 


bh 0 + F a - 


N 


m.m a R a 


trong do a max tfnh thco : 


a. X < h n thi or m ax 


1 - ^ j 1 “ 2A orrm ~ 
b n 


( b n 


b. x > h n thi a ma;( = 0,8 


+ 0,55 


~ > 10 doi vdi mat cat chu nhat 
h 

>0 

— < 35v doi vdi mat tilt hinh T 
h 

thi ph&i xet hien tugng oan dpc va tarn sai / 0 ph&i dirge nhan 
them h£ so t} 


7 = 


7 = 


1 


1 


l 


N 

m . 4800 . R u F 



1 


N 

m . 400 . R u F 



(mat cat bat ky) 


(mat cat chu nhat) 


Ne 

2, khi = - < A<, max thi then tfnh toan tren 

mR u bho 

tim F a ma khong can tim F a . 

FV.1.6.10 Anh huvng oan trong nen lech tom 
Khi do thanh mknh idn : 
la 

— > 35 doi vdi mat cat bat ky 

r 


Bang tra v cua ede cot hinh T 


h n y h 

Tri so v tuy theo b n /b 

2 

3 

5 

10 

15 

20 

0,1 

0.30 

0,33 

0.32 

0,31 

0,29 

0.27 

0,2 

0.30 

0,31 

0,29 

0,26 

0,23 

0.21 

0,3 

0,30 

0,30 

0,27 

0.23 

0,20 

0.19 

0,4 

0,29 

0,28 

0,25 

0,21 

0,19 

0,18 

0,5 

0.27 

J 

0,26 

0,23 

0,20 

0,19 
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Chieu dai [ n ciia cot trong nha cdng nghicp mot tang tinh 
thico quy dinh sau : 

* Xicong khong cau true : theo chieu ndc nha 

- mot nhip ! 0 = 1,5H 

- nhieu nhip I n = 1,25H 

* Xuong cd cau true theo chieu noc nha 

- BO phan dirai cau chay khi co lh\ cau chay 

/ 0 - Hjj; khi khong xhi cau chay / 0 ~ i,25H 

- BO phan tren dam cau chay /„ = 

* Ncu tinh cot theo chieu vuong gdc vdi ndc nha : 

- cq[ khong cau chay l () = H 

- c'Ot co cau chay 
BO phan dirai dam cau chay : 

due tai chft /„ = 0,7 Hh 
due lap / Q = M h 
Bo phan tren dam cau chay 
lo = H b 
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IV.1.6.11. Von don mol cal chu nhal 

Can ph&i tinh cot thep d<,x\ cot dai v& cot xicn. 

Tinh cot thep doc : cong thuc co h2m : 



I 


\ 


X 


X 

M = mR u b x 

ih„ - - 

= m.m a R a F a 

h. - - 

1 2 J 

2 ) 


Dicu kicn dm cot thep dat cue han cung betong 


Cot thep 

''not nong 

Keo ngu6i 

Ch£ tao d xudng 

Dieti kien 

s b < 0,8S o 

S b s 0,7S o 

S b < 0.6S o 

X 

A 0.55 h 0 

x < 0,45 h 0 

x < 0,37h o 


55f\ 

45R U 

37 Rj 

/<% max 

— 




m a Ra 

of 

E 

m a Ra 

M m.x 

0.4 m Ru bh* 

0,35 m bho 

0,3 m R y bh^ 


100F a 

f* = 






0,010 

10,00 

0 0' 

0,020 

7.12 

0 0? 

0,030 

5,82 

0.03 

0,039 

5,05 

0 

0,048 

4,53 

0.05 

0,058 

4.15 

0,06 

0,067 

3,85 

0,07 

0,077 

3,61 

OOfl 

0,085 

3,41 

3 09 

0,095 

3,24 

0 10 

0,104 

3,11 

0.11 

0,113 

2,98 

0,12 

0,121 

2,80 

0,13 

0,130 

2.77 

0,14 

0,139 

2.68 

0.15 

0,147 

2.61 

0.16 






Ao 

r o 

a 


Ao 


a 

7o 

0,155 

2,53 

0,17 

0,915 

0,349 

1,69 

0,45 

0,775 

0,164 

2,47 

0,18 

0,910 





0,172 

2,41 

0,19 

0,905 

0,354 

1,68 

0,46 

0,770 

0,180 

2,36 

0,20 

0,900 

0,359 

1,67 

0,47 

0,765 

0,188 

2,31 

0,21 

0,895 

0,365 

1,66 

0,48 

0,760 

0,196 

2,26 

0,22 

0,890 

0,370 

1,64 

0,49 

0,755 

0,203 

2,22 

0,23 

0,885 

0,375 

1,63 

0,50 

0,750 

0,211 

2,18 

0,24 

0,880 

0,380 

1,62 

0,51 

0,745 

0,219 

2,14 

0,25 

0,875 

0,385 

1,61 

0,52 

0,740 

0,226 

2,10 

0,26 

0,870 

0,390 

1,60 

0,53 

0,735 

0,234 

2,07 

0,27 

0,865 

0,394 

1,59 

0,54 

0,730 

0,241 

2,04 

0,28 

0,860 

0,400 

1,58 

0,55 

0,724 


Duai ndt dam dung cho m$t cal hlnh T. 

Trong tinh toan thuc h&nh thuang lyp tang ti'nh s§n cho 
tung loyi betong va c8t thep. 

Thf dy vdi betong ttac 200 co R u = 100 va c6t thep CT3 
co m a R a = 2100 ta co tang tra sau : 


M M 

Ao = -; ■* A = 100Ao = — 

mR u bho bh„ 

*>h 0 100 

F a = it. - -* ft = 100a . - = 4,762a 

100 2100 


108 




A 


A 

ft 

a" 

M 

A 


A 

ft 

1.0 

0,0476 

11.3 

0,5714 

20,3 

1,095 

28,2 

1,619 

34,9 

2,143 

2.0 

0,0952 

12,1 

0,6190 

21,1 

1,143 

28,9 

1,667 

35,4 

2,191 

3.0 

0,1429 

13,0 

0,6667 

21,9 

1,191 

29,5 

1,714 

35,9 

2,238 

3.9 

0,1905 

13,9 

0,7143 

22,6 

.1,238 

30,1 

1,762 

36,5 

2,286 

4.8 

0,2381 

14,7 

0,7619 

23,4 

1,286 

30,9 

1,810 

37,0 

2,333 

5.8 

0,2857 

15,5 

0,8095 

‘ 24,1 

1,333 

31,4 

1,857 

37,5 

2,381 

6.7 

0,3333 

16,4 

0,8571 

24,8 

1,351 

32,0 

1,905 

38,0 

2,429 

7.7 

0,3810 

17.2 

0,9048 

25,5 

1,429 

32,6 

1,952 

38,5 

2,476 

8.5 

0,4286 

18,0 

0,9524 

26.2 

1,476 

33,2 

2,000 

39,0 

2,524 

9.5 

0,4762 

18,8 

1,0000 

26,9 

1,524 

33,7 

2,048 

39,4 

2,571 

10,4 

0,5238 

19,6 

1,0476 

27,5 

1,571 

34,3 

2,095 

40,0 

2,619 


vdi betong mac 300 co R u = 160 thl A gi&m theo 1,6 
vdi thep CT5 co m a R a = 2400 thl /< giim theo 1,143. 

A 

vdi A < 10 ta cd thl I5y n = — 

20 

L3p nhieu b4ng nhu trln ta co : 

BANG HAM LUONG COT THEP MIN 


So hleu cot thep 

So hleu betong 

35 - 75 

100 - 150 

200 

300 - 400 

500 - 600 

CTO vh CT3 

C4c loai thep 
khac 

0,10 

0,10 

0,10 

0,15 

0,10 

0,20 

0,15 

0,25 

0,20 





BANG HAM LUUNG COT TH£P MAX C U% max ) 


Betong 

50 

75 

100 

150 

200 

300 

400 

500 

X \ B u 

m a R a x 

27 

41 

55 

80 

100 

160 

210 

260 

1700 

0,8? 

1,33 

1,78 

2,59 

3,24 

5,18 

6,80 

8,40 

2100 



1,44 

2,10 

2,62 

4,18 

5,50 

6,80 

2400 




1,83 

2,29 

3,67 

4,82 

5,96 

3000 




1,20 

1,50 

2,40 

3,15 

3,90 

3400 

i_ 



1,30 

1,62 

2,59 

'3,40 

4,20 


T(nh dai vd. cot xien : C6ng thirc c a bin : 

. Khi Q < mR k bh 0 khong can cSt xi&n dai d£t theo cSu 
t?o vdi khoing cich 

R u bh l 

u = 0,1m.- 

Q 

. Khi Q > mR k bh 0 phii tfnh cot dai tiSt di$n f x ^ian 
each a cm sao cho 

Q X b = V®> 6R u bh oqx 5 Q 
m H m«Rafx n 

vdi q, =- 

a 

. Khi Q > Q xb phii tinh cot xi&n 
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F„ = 


m 


Qx.b 


mjimaRgSina 

. Cac budc tinh loan th£p dai vk th6p xi£n : 

Q 

- Ve gikn do Q vk gikn do a = — 

bh 0 

- NSu a < R k thl bo tri dai theo khokng ckch 

0,10R u h o 
a = ~ 

- NSu a > R k thl chpn dai sao cho 

a < a xb = 


0,6R u qj( 


- NSu o > cr xb thl th£m c6t xien theo 

° ~ CT xb 


Foi = 


bh 0 


mHm a R a sina 

- Neu tru di doan da d$t Foi ma a c6n ldn hon cr xb thl 
phAi th&m cot xi&n F 02 =.Fqi - AF 0 

qh a 


vtfi 


AF 0 = 


mnm a R a sina 


q lk tki trpng dcu tr&n dam 
h a la khokng d$t vai b6 F 01 
TiSp tyc dyt thep xi£n cho den a < < 7 xb 


BANG TfNH Q = m.R K .b.h 0 CHO 
DAM 1 HANG COT THfeP BkTONG 200 


\ h 
b \ 

\ 

20 

25 

30 

40 

— 

45 

50 

60 

10 

1.050 

1.380 

1.700 





15 



2550 

3500 

4000 



20 




4660 

5310 

_l 

5950 

7210 


BANG TfNH Q xb = Vo,6 . R u . b . h^ . q* CHO DAM 
1 HANG TH£P B£t 6NG 200 DAI DON <D6 a200 (kg) 


\ h 

b \ 

_ X 

20 

25 

30 

40 

45 

50 

60 

10 

2780 

3630 

4470 





15 



5500 

7550 

8600 



20 



6360 

8700 

9900 

11180 

13600 
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0,10R u h o 

BANG TI'NH a = - CHO DAM MOT HANG 

a 

COT THEP BETONG SO HI&U 200 (kg/cm 2 ) 


h 

_| 

20 

25 

30 

35 

40 

45 

50 

55 

60 

K 

16,5 

21,5 

26,5 

31,5 

36,5 

41*5 

46,5 

51,5 

56,5 

a = 15 

10,99 i 

14.33 

17,66 

20,99 

24.33 

27,68 

30,99 

34,33 

37,66 

a «= 20 

6.25 

10,75 

13,25 

15,75 

18 25 

20,75 

23,25 

25,75 

1 28,25 

a = 25 

6.60 ■ 

8,60 

10,60 

! 12,60 

I 

14,60 

16,60 

18,60 

20,60 

22,60 

L 


BANG TI'NH a XB 



m H m a R a n fx 

a 


DA! DON 4>6 BETONG SO HIEU 200 (kg/cm 2 ) 


b 

10 

12 

15 

18 

20 

22 

25 

30 

a - 15 

19.43 

17,70 

15,89 

14,50 

13,75 

13,10 

12,50 

11,22 

a = 20 

16,86 

15,40 

! 13,78 

12,56 

11,92 

11,35 

: 10,66 

9,75 

a - 25 

15,10 

13,78 

12,30 

11,23 

10,68 

10,16 

9.55 

8,70 


IV. 1,6,12. Uon dim mat cat clut T. 

1. Tarong hqp 1 

True trung hoa (V tren canh 

/ 

M < mR n b n h n h n - — 


t- 


bn 


-4- 


Tnznmnmfij 


Fa 


4-N- 


11 i 





hay 


Fa 5 


Wn 

m a R n 


Tfnh hoan tohn nhir dim chtr nh|t, thay b = b n 
2, Tnrdng hqrp 2 


Rubn^n 


hay F a > 

cl Cong thibc ca ban ; 


m a R a 



vai 


M = m(M| + M CB ) 

Mj = R u b x ^ h 0 — “ Ajbh 0 


M (;b = 0,8 R u (b n - b)h n ^ h„ “ ~) = m aRaFo2 ^ h 0 - yj 
b. Thu tu tlnh loan . 

m cb 

. Tim Mcb; Tinh F 3 2 = 

m a R a I h 0 - —) 


2 



M M l 

. Tfnh M| = — - Mcb v & Aj = - 

m bho 

. Tu A] tra ra p r va tfnh F a i = jbh Q 

. Cuoi cung F a = F al + F a2 

* DiSu ki£n ph&i nghi$m S b < 0,8S o hay 


0,8 

( h ) 

b n 

— - 1 

h n 

— + 0,55 

Ru 



l b J 

h 0 

nt a R a 


3. Chon mil cAt : biSt b n , h n , M tlm b, h, F a . 

- Gii djnh b, tu cho p ~ 1,0 (tft 0,9 dSn 1,8) 

- Tfnh h 0 theo c6ng thirc sau : 


— 

m, R, 

1700 

2100 

2400 


hi 

r-' 

O 

00 

70 \I~M~ 

671 / M 

K 

V mb /4 

V mb/4 

V mb/4 


CM y : M = Tm\ b = cm\ p = % 

C6 h 0 , dinh h va tfnh l?ti nhu tr£n. 

4. KMfm tra ctrdng do biSt b n , h n , b, h, F a , R u , R a , tfnh M 

- Ki6m tra p < /Uma^nSu 1cm hom thl phln thua ra khong khong 
tfnh chi lay 




bho 

Fa = /'max- tfoh. 

100 


- Biet F a , xet xem thuOc irirang hgp 1 hay trudng hap 2 
6 trfen d & t(nh ra M. 


Fa' 


IV.l.6.13. Urn kip. 
a. Cong thik ca ban : 


M = m 


t u b x ^ h 0 - j 


V + 



= m.nuR.F, 




DiSu ki£n uon k6p phki th6a man : 

1. Ung vdi Sb < 0,8S o hay x < 0,55 h 0 thl 


R u 

p - p' < 0,55 - 

m a R a 

2 x > 2a’ tuc lk F a thuc sir chiu nen. 

2 M 

3 Ms 0,5mR u bho hay A = - < 0,5 R u 

mbh„ 

khi A > 0,4 R u phki tfnh cot thep kep. 
khi A > 0,5 R u chi can tkng mac betong. 


2 
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h. Thu nr tinh loan 

1. Biet b, h, R u , R a , M t)m F„ va F fl 


Tan dung belong chiu nen lay — = 0,55 

K 

M 2 

- - 0,4R u bh a 

. in 1 K u 

I r a =-— vdi /<’ = — < 0,11 - 

m n R n (h 0 - a’) bh 0 m a R a 


R u 

F n = 0,55- bh 0 + F a vai 

m a R n 

2. Biel b, h, R U1 R a , W, F a tim F 0 


•'a Ru 

— < 0,66 - 

bh () m a R a 


M 

- Co F a tinh ra M' = m a R a F a (ho - a’) va Mi = — - M’ 

m 


M, R u 

- Tinh A t = — tra [X\ ki6m (ra < 0,55 - 

bh c 2 , m a R a 

Va F a = /r,bh 0 + F a 


M 

F a = - 

m.m a R a (h 0 - a’) 

3. Blet b, h, R u , R a , Fa, F a tlm M (kfem tra mat cLi) 

- Thong thirang tinh M nhir sau : 

M = mR u b x ^ h„ - + m.m^R^ a (h 0 - a’) 

m a R a 

Voi x = (// - y<’)-h c va 0,55 h 0 > x > 2a’ 

R u 

- Khi x < 2a’ I3y Z = h Q - a’ va tinh 

M = m.m„R a .F a (h 0 - a’) 

- Khi F a qua nhieu x > 0,55 h 0 thl I3y 

M = 0,4m R u bh 0 2 + nmiaRaFaOi,, - a’) 

- Trong moi truong hop : 

M < 0,5m.R u bh 2 


- Khi /u i > 0,55 


R„ 


m a R a 


thl F a khong du va ph5i tinh lai 


lhiutrcn. 

- Khi x < 2a’ hay Mj < 2R u ba’ (h 0 - a’) 

Thl Z| > h 0 - a’ (a ph&i tang F a d6 cho Zi = h 0 - a’ theo: 


IV.2. TINH SAN BfeTbNG 

Skn bStong co be day nh6 so vdi be rOng cho nen chi tinh 
moment chiu uon con b6 qua luc cat; ham luong cot *h6p (5 
trong san cung rat nh6 so voi dam hoac cot cho nen each tinh 
cung don giStn. 
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IV.2.I. SAN b£TONG KHONG COT THEP 

Be rong san thuong lay b = 1 m = 100cm. 


Be dSy san la h cm, modul ch6ng u6n IS : 


bh 2 lOOh 2 

6 6 


16,67h 2 


Lay moment u6n la M kgm = 100 x M kgem 
M 100M 

ta co y = — = - < R u 

W 16,67h 2 

Doi voi ha Io?i bfitong s6 hifeu 100, 150 vk 200 thl R u co 
tri so la 55,80 va 100 ta lap dirge b<mg tlnh sau : 

BANG M (kgm) CHO PH£P CUA 

san kh6ng cot th£p 


h [cm] 

5 

6 

7 

8 

9 

10 

h ^ 








25 

36 

49 

64 

81 

100 

100 

230 

330 

450 

587 

742 

917 

150 

333 

480 

653 

853 

1080 

1333 

200 

417 

600 

817 

1067 

1350 

1667 


rv.2.2. sAn b£tong cot THEP 

C5 M ta chgn h, 13y b = 100 cm v& : 




h 0 = h - 1,5 khi h < 10 cm 

h 0 = h - 2 khi h > 10 cm 

V& tfnh theo trlnh tu sau : 

M(kgcm) M(kgm) 

Tinn A =-= - 

bh* h ( 2 , 

Tuy theo betftng v£ thep tra ra /u\ rieng doi vdi betong 
„ „ AM 

200, thdp CT3 ta co th6 lay u = — = - 

20 20h 2 

V& tinh ra di£n tich th6p trfen met d&i san 

bh 0 m 

F a = ft ■ — = - 

100 20h o 

Vk l|p dugc b4ng tfnh sau : 


BANG F a (cm 2 /m) CUA SAN BfeT6NG 200 TH£P CT3 


M 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

5(3,5) 

1.43 

2.56 

4,29 

5,71 

7.14 

8,57 

10,0 



- 

6(4,5) 

1,11 

2,22 

3,33 

4,44 

5,56 

6,67 

7,78 

8,89 

10,0 


7(5,5) 

0,91 

1,82 

2,73 

3,64 

4,55 

5,46 

6,36 

7.27 

8,18 

9,09 

8(6,5) 

0.77 

1.54 

2,31 

3,08 

3,85 

4,62 

5,38 

6,15 

6,92 

7,69 

9(7,5) 

0,67 

1,33 

2,00 

2,67 

3,33 

4,00 

4,67 

5,33 

6,00 

6,67 
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100 

Lay betong 150 thdp tang theo ty IS - = 1,25 

80 

2100 

Vdi thep 2400 then giim theo ty 1$ - = 0,875 

2400 

Khi tfnh ra F a ta bo trl cot thep cho san. 

Thuong chon tu 5 den 10 city cho 1 m dai san. 

IV.2.3. sAn li£n TUC 

Khi san vuqi qua hai nhjp ma chieu r0ng nh6 hon m0t 
ntia chieu dai, thl tfnh theo shn lien tuc. Tfnh n0i luc nhu doi 
v<ii dam lien tuc. 

Tfnh cot thep tien hanh nhu tren. 

Bo trf cot thep cho nhjp va cho g6i cau chti y theo hai 
each sau : 

- Cot thep phan ly : thdp nhjp va thep goi b6 trf thhnh 
vi ri£ng bi£t. 

- Cot thep ket hqrp : Thep nhjp va thdp g<5i liSn kSt theo 
nguy&n tic sau : 

+ Thep nhjp chi duQC uon m0t ntia len goi 
+ Thep nhjp con l<ti t6i thi£u 3 cay tren met dai 
+ Neu hai nhjp ciing u6n len gGi thl phii sen ke nhau. 
+ Thep mu ting cuong nSn bing so thep nhjp 
+ Moc thep goi b6 90° chong xuong cop pha. 
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rv.2.4. san g6i tit piiJa 

Khi san due lien vdi he dam vk le hai chieu cua san 
nh6 han hay bkng 2 thl phki tinh theo san goi tir phia, c6 nghfa 
lk san lam vi&c hai chieu vk cot thep ck hai chieu deu chiu lire. 


Tuy theo vi trf cua skri ma phan ra 9 lo^i nhu sau : 



Moment hai chifcu tuy thupc ty s6 / y // x 

Tuy theo Io^i san vk t^ s6 tr£n ta tra ra ckc he s6 <p x > <p y > 
X vk tfnh : 

Moment nhip : 

• /x 2 

My = <pyC\ . ly 

Moment gSi c6 3 lo?ii 





M b = “ xm 4 + “ X 2 q 4 X t tz c t, 
m c = — 4 + — xiq 4 £ g * a c & d 

Su la chieu y thay x* bang (1 - x,), 

Va tfnh ra moment goi vdi cac / iy 

Khi cla co moment, viec tfnh cot thep then trlnh tu nhu 
ren. Can chu y rang neu M x Idn thl ta dSt cot thep chi£u x d 
udi vdi h 0 = h - 1,5, con thep chieu y dat tren va ph£i tfnh 
di h 0 = h - 2,5, neu khdng se thieu thep theo chi£u y. Cac goi 
hi lam viec mot chieu n&n deu lay h 0 = h - 1,5. 

V.2.5.HAM LUCTNG COT THEP MIN, MAX VA HOP LY 
CUA SAN 

Doi vdi son betdng col thep : 

/^min “ 0,3; /^ ma x — 0,8; /W^qp iy = 0,5 
Nhu vay doi vdi betong 200, cot thep CT3 
a co : M min = 0,3 x 20ho = 6ho 

M max = 0,8 x 20ho = 16h l 
M hapiy = 0,5 x 20ho = 10h„ 


Vk lap dirqrc b&ng tfnh sau 


BANG M(£gm) ICHONG CH§ SAN BETONG 200, CT3 


h(cm) 

5 

6 

7 

8 

9 

h 0 (cm) 

3.5 

4,5 

5,5 

6,5 

7,5 


73,5 

121,5 

181,5 

253,5 

337,5 

M max 

196,0 

324,0 

484,0 

676,0 

900,0 

M hopty 

122,5 

202,5 

302,5 

422,5 

562.5 

< 


Doi vdi betong 100 hay 150 thl cac tri so trcn giiim tlico 
1? 0,55 va 0,80, con doi vdi cot thep CT5 thl cac tri so trcn 
tang theo ty 1? 1,15. 

IV.2.6. sAN GOI BA PHIA 


€x 




up 

\ 

I XT 
\ 

'/jrnmrr) 
^ TTrmm 

V 


M x — ciy? 

My - a y P 
Mgoi x = - &P 

Mgoi y = - /3 y P 
P = / x . /y . C] 




777777777777 


% - 

I 
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Chicu h!5ng y chieu hSng x 


V'x 


a y 

p. 

’ Py 

a * 


P . 

X 

QCL 

1 _ 

1,0 

0,0099 

0,0457 

0,0510 

0.0853 

0,0457 

0,0099 

0,0853 

0,0510 

1,1 

0,0102 

0,0492 

0,0574 

0,0930 

0,0421 

0,0094 

0,0770 

0,0448 

1.2 

0,0102 

0,0519 s 

0,0636 

0,1000 

0,0389 

0,0087 

0,0712 

0,0397 

1,3 

0,0100 

0,0540 

0.0700 

0,1062 

0.0362 

0,0079 

0,0658 | 

0,0354 

1,4 

0,0097 

0,0552 

0.0761 ! 

0,1115 

0,0336 

0,0070 

0,0609 

0,0314 

1,5 

0,0093 

0,0556 ! 

0,0821 

0,1155 

0,0311 

0.0059 

0,0562 

0,0279 


rV',2.7. SAN CHIU MOT LUC TAP TRUNK 


L 


a 


JP 


M x = a x P 


My = cty P 

Mg6, X “ * AP 

^goi y - ~ PyP 


pi P t*l 

i' ' 


3^ 




Bon phia tu do 


Bon phia ngam 


'y/'x 

“x 


n x 

(X Y 

A, 

Py 

1,0 

0.146 

0,146 

0,108 

0,108 

0,094 

0,094 

1.1 

0,162 

0.143 

0,118 

0,144 

0.113 

0,083 

1,2 

0,179 

; 0,141 

0,128 ; 

0,100 

0,126 

0.074 

1.3 

0,198 

0.140 

0,136 

0,096 

0,139 

0,063 

1,4 

_0,214 

0.138 

0,143 I 

0,092 

! 

0,149 

0,055 














Tam giac ke Tam giac ngam T&i tarn giac 


•A 


<v 


a y 

p. 

Py 

.. 1 

.. 

a r 

0,5 

0,0396 

0.0209 

0,0187 

0,0089 

0.0356 

0,0210 

0,0404 

0,0273 

0,55 

0,0404 

0,0224 

0,0203 

0,0110 

0,0365 

0,0245 

0,0407 

0,0289 

0,6 

0,0411 

0,0236 

0,0209 

0,0123 

0,0370 

0,0267 

0,0408 

0,0300 

0,65 

0,0418 

0,0249 

0,0211 

0,0133 

0,0372 

0,0290 

0,0408 

0,0312 

0.7 

0,0424 

0,0260 

0,0211 

0,0142 

0,0372 

0,0310 

0,0409 

0,0328 

0,75 

0,0428 

0,0272 

0,0210 

0,0148 

0,0371 

0,0328 

0,0410 

0,0333 

0,8 

0,0432 

0,0284 

0,0207 

0,0153 

0,0367 

0,0344 

0,0409 

0,0343 

0,85 

0,0433 

0,0298 

0,0205 

0,0157 

0,0361 

0,0361 

0,0408 

0,0353 

0,9 

0,0433 

0,0310 

0,0202 

0,0159 

0,0354 

0,0372 

0,0405 

0.0362 

0,95 

0,0431 

0,0320 

0,0199 

0,0162 

0,0346 

0,0384 

0,0399 

0,0369 

1,0 

0,0428 

0,0332 

0,0196 

0,0164 

0,0338 

0,0392 

0,0391 

0,0377 
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Tam giac kc 


am gi§c ngam 


TSi tam gieic 


V'x 


°V ’ 



p. 

/V 


a Y 

1,1 

0,0421 

0,0355 

0,0190 

0,0168 

0,0321 

0,0407 

0,0375 

0.0388 

1,2 

0,0413 

0,0369 

0,0184 

0,0171 

0,0303 

0,0416 

0.0358 

0,0397 

1.3 

0,0404 

0,0376 

0,0178 

0,0174 

0,0284 

0,0423 

0,0343 

0 , 0405 . 

1.4 

0,0394 

0,0378 

0,0171 

0,0177 

0,0265 

0,0429 

0.0328 

0,0409 

1.5 

0.0385 

0,0378 

0,0164 

0,0178 

0,0246 

0.0432 

0,0314 

0,0411 

1,6 

0,0375 

0,0378 

0,0151 

0,0180 

0,0225 | 

0,0434 

0.0302 

0,0411 

1.7 

0,0366 

0,0378 

0.0149 

0,0181 

0,0206 

0.0434 

0,0283 

0,0408 

1.8 

0,0355 

0,0377 

0,0140 

0,0181 

0,0186 

0,0430 

0,0279 

0,0406 

1.9 

0,0342 

0.0377 

0,0130 

0,0181 

0,0167 

0.0424 

0,0276 

0,0403 

2,0 

0,0324 

0,0377 

0,0117 

0,0181 

0,0148 

0,0413 

0,0268 

0,0398 





< p v 

X 

LA 

<Px 

V>y 

X 

0,0452 

0,396 

1,50 

0,0721 

0,0142 

0,835 

0,0435 

0,417 

1,52 

0,0732 

0,0137 

0,842 

0,0417 

0,437 

1,54 

0,0743 

0,0132 

0,849 

0,0400 

0,458 

1,56 

0,0754 

0,0128 

0,855 

0,0382 

0,478 

1,58 

0,0865 

0,0123 

0,862 

0365 

0,500 

1,60 

0,0776 

0,0118 

0,868 

0352 

0,521 

1,62 

0,0787 

0,0114 

0,873 

0339 

0,540 

1,64 

0,0797 

0,0110 

0,879 

0326 

0,559 

1,66 

0,0808 

0,0107 

0,884 

0313 

0,576 

1,68 

0,0818 

0,0103 

0,885 

0,0300 

0,594 

1,70 

0,0829 

0,0099 

0,893 

0,0290 

0,611 

1.72 

0,0838 

0,0096 

0,897 

0,0279 

0,628 

1,74 

0,0847 

0,0092 

0,901 

0,0269 

0,644 

1,76 

0,0856 

0,0089 

0,905 

0,0258 

0,659 

1,78 

0,0865 

0,0085 

0,909 

0,0248 

0,675 

1,80 

0,0873 

0,0082 

0,913 

0,0240 

0,689 

1,82 

0,0881 

0,0080 

0,916 

0,0231 

0,702 

1,84 

0,0889 

0,0077 

0,919 

0,0223 

0,715 

1,86 

0,0897 

0,0075 

0,922 

0,0214 

0,728 

1,88 

0,0905 

0,0072 

0,925 

0,0206 

0,741 

1,90 

0,0912 

0,0070 

0,929 

0,0199 

0,752 

1,92 

0,0919 

0,0068 

0,931 

0,0192 

0,762 

1,94 

0,0926 

0,0066 

0,933 

0,0185 

0,773 

1,96 

0,0933 

0,0063 

0,936 

0,0178 

0,783 

1,98 

0,0940 

0,0061 

0,938 

0,0171 

0,799 

2,00 

0,0946 

0,0059 

0,941 

0,0165 

0,802 





0,0159 

0,812 





0,0154 

0,820 





0,0148 

1 0,827 







BANG IV.l. San goi tir phia 

, 2 

.2 


M x = 

fx 

• q • 

Lx' 

My = 

<py 

• q • 

Ly‘ 

Ox = 

X . 

q 


q y = 

(1 - 

-X) 

. q 






JF 3 


L H 


Ly/Lx 

<px 


X 

0,50 

0,0071 

0,0866 

0,135 

0,52 

0,0080 

0,0839 

0,155 

0,54 

0,0089 

0,0812 

0,176 

0,56 

0,0099 

0,0784 

0,197 

0,58 

0,0108 

0,0757 

0,220 

0,60 

0,0117 

0,0730 

0,245 

0,62 

0,0127 

0,0700 

0,275 

0,64 

0,0138 

0,0671 

0,299 

0,66 

0,0148 

0,0641 

0,322 

0,68 

0,0159 

0,0612 

0,347 

0,70 

0,0169 

0,0582 

0,375 

0,72 

0,0180 

0,0557 

0,403 

0,74 

0,0191 

0,0531 

0,430 

0,76 

0,0202 

0,0506 

0,456 

0,78 

0,0213 

0,0480 

0,481 

0,80 

0,0224 

0,0455 

0,506 

0,82 

0,0235 

0,0434 

0,529 

0,84 

0,0246 

0,0414 

0,553 

0,86 

0,0258 

0,0393 

0,578 

0,88 

0,0269 

0,0373 

0,600 


lylK 

V>x 

V>y 

X 


<Px 


0,90 

0,0280 

0,0352 

0,621 

1,50 

0,0526 

0,0079 

0,92 

0,0291 

0,0336 

0,641 

1,52 

0,0530 

0,0076 

0,94 

0,0302 

0,0320 

0,661 

1,54 

0,0534 

0,0073 

0,96 

0,0312 

0,0304 

0,680 

1,56 

0,0538 

0,0069 

0,98 

0,0323 

0,0288 

0,697 

1,58 

0,0542 

0,0066 

1,00 

0,0334 

0,0272 

0,714 

1,60 

0,0546 

0,0063 

1,02 

0,0334 

0,0260 

0,729 

1,62 

0,0550 

0,0061 

1,04 

0,0354 

0,0247 

0,744 

1,64 

0,0554 

0,0058 

1,06 

0,0364 

0,0235 

0,759 

1,66 

0,0559 

0,0056 

1,08 

0,0374 

0,0222 

0,772 

1,68 

0,0563 

0,0053 

1,10 

0,0384 

0,0210 

0,785 

1,70 

0,0567 

0,0051 

1,12 

0,0393 

0,0201 

0,798 

1,72 

0,0571 

0,0049 

1,14 

0,0402 

0,0191 

0,809 

1,74 

0,0575 

0,0047 

1,16 

0,0411 

0,0182 

0,819 

1,76 

0,0578 

0,0046 

1,18 

0,0420 

0,0172 

0,829 

1.78 

0,0582 

0,0044 

1,20 

0,0429 

0,0163 

0,838 

1,80 

0,0586 

0,0042 

1,22 

0,0437 

0,0156 

0,847 

1,82 

0,0589 

0,0041 

1,24 

0,0444 

0,0149 

0,855 

1,84 

0,0592 

0,0039 

1,26 

0,0452 

0,0141 

0,863 

1,86 

0,0594 

0,0038 

1,28 

0,0459 

0,0134 

0,870 

1,88 

0,0597 

0,0036 

1,30 

0,0467 

0,0127 

0,877 

1,90 

0,0600 

0,0034 

1,32 

0,0473 

0,0122 

0,884 

1,92 

0,0601 

0,0032 

1,34 

0,0480 

0,0116 

0,890 

1,94 

0,0602 

0,0031 

1,36 

0,0486 

0,0111 

0,895 

1,96 

0,0604 

0,0030 

1,38 

0,0493 

0,0105 

0,901 

1,98 

0,0605 

0,0029 

1,40 

0,0499 

0,0100 

0,906 

2,00 

0,0606 

0,0027 

1,42 

0,0504 

0,0096 

0,910 




1,44 

0,0510 

0,0092 

0,915 




1,46 

0,0515 

0,0087 

0,919 




1,48 

0,0521 

0.0083 

0,923 
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X 

VLx 

<Px 

y? y 

X 

0,0389 

0,208 

1,50 

0,0630 

0,0152 

0,668 

0,0378 

0,224 

1,52 

0,0642 

0,0148 

0,678 

0,0367 

0,239 

1,54 

0,0655 

0,0143 

0,688 

0,0356 

! 0,255 

1,56 

0,0667 

0,0139 

0,699 

0,0345 

0,270 

1,58 

0,0680 

0,0134 

0,709 

0,0334 

0,286 

1,60 

0,0692 

0,0130 

0,719 

0,0324 

0,303 

1,62 

0,0704 

0,0126 

0,729 

0,0314 

0,319 

1,64 

0,0715 

0,0123 

0,739 

0,0305 

0,336 

1,66 

0,0727 

; 0,0119 

0,748 

0,0295 

0,352 

1,68 

0,0738 

0,0116 

0,758 

0,0285 

0,369 

1,70 

0,0750 

0,0112 

0,766 

0,0277 

0,387 

1,72 

0,0760 

0,0109 

0,776 

0,0268 

0,405 

1,74 

0,0770 

0,0106 

0,784 

0,0260 

0,423 

1,76 

0,0780 

0,0102 

0,793 

0,0251 

0,441 

1,78 

0,0790 

0,0099 

0,801 

0,0243 

0,459 

1,80 

0,0800 

0,0096 

0,809 

0,0236 

0,474 

1,82 

0,0809 

0,0093 

0,814 

0,0229 

0,488 

1,84 

0,0818 

0,0091 

0,819 

0,0221 

0,503 

1,86 

0,0827 

0,0088 

0,825 

0,0214 

0,517 

1,88 

0,0836 

0,0086 

0,830 

0,0207 

0,532 

1,90 

0,0845 

0,0083 

0,835 

0,0201 

0,546 

1,92 

0,0853 

0,0081 

0,841 

0,0195 

0,561 

1,94 

0,0861 

0,0078 

0,847 

0,0189 

0,575 

1,96 

0,0869 

0,0076 

0,853 

0,0183 

0,590 

1,98 

0,0877 

0,0073 

0,859 

0,0177 

0,604 

2,00 

0,0875 

0,0071 

0,865 

0,0172 

0,617 





0,0167 

0,630 





0,0162 

0,642 





0,0157 

0,655 









v>y 

X 



<px 

<Py 

0,0246 

0,766 

1,50 

0,0353 

0,0044 

0,962 

0,0233 

0,781 

1,52 

0,0355 

0,0042 

0,964 

0,0219 

0,795 

1,54 

0,0357 

0,0040 

0,966 

0,0206 

0,809 

1,56 

0,0358 

0,0039 

0,967 

0,0192 

0,821 

1,58 

0,0360 

0,0037 

0,969 

0,0179 

0,833 

1,60 

0,0362 

0,0035 

0,970 

0,0170 

0,844 

1,62 

0,0363 

0,0034 

0,972 

0,0161 

0,853 

1,64 

0,0365 

0,0032 

0,973 

0,0151 

0,862 

1,66 

0,0366 

0,0031 

0,975 

0,0142 

0,871 

1,68 

0,0368 

0,0029 

0,976 

0,0133 

0,880 

1,70 

0,0369 

0,0028 

0,977 

0,0126 

0,887 

1,72 

0,0370 

0,0027 

0,978 

0,0119 

0,893 

1,74 

0,0371 

0,0026 

0,979 

0,0112 

0,900 

1,76 

0,0372 

0,0024 

0,980 

0,0105 

0,906 

1,78 

0,0373 

0,0023 

0,981 

0,0098 

0,912 

1,80 

0,0374 

0,0022 

0,981 

0,0093 

0,917 

1,82 

0,0375 

0,0021 

0,982 

0,0088 

0,922 

1,84 

0,0376 

0,0020 

0,983 

0,0084 

0,926 

1,86 

0,0377 

0,0020 

0,984 

0,0079 

0,931 

1,88 

0,0378 

0,0019 

0,984 

0,0074 

0,935 

1,90 

0,0379 

0,0018 

0,985 

0,0071 

0,938 

1,92 

0,0380 

0,0017 

0,986 

0,0067 

0,941 

1,94 

0,0381 

0,0017 

0,986 

0,0064 

0,945 

1,96 

0,0381 

0,0016 

0,987 

0,0060 

9,948 

1,98 

0,0382 

0,0016 

0,987 

0,0057 

0,950 

2,00 

0,0383 

0,0015 

0,988 

0,0054 

0,953 





0,0052 

0,956 





0,0049 

0,958 





0,0047 

0,960 








BANG IV 2 . San goi tir phia 

t 2 
,2 


M x = 

<Px 

• q • 

Lx' 

My = 

<Py 

• q ■ 

Ly‘ 

Ox = 

X . 

q 


qy = 

(1- 

-X) 

• q 




3 ' 

# 7777777 ? 

ITTTTTn 

*Lx A 




tyL * 

<pK 

tpy 

X 

0,50 

0,0015 

0,0383 

0,012 

0,52 

0,0018 

0,0380 

0,015 

0,54 

0,0021 

0,0377 

0,017 

0,56 

0,0024 

0,0373 

0,020 

0,58 

0,0027 

0,0370 

0,022 

0,60 

0,0030 

0,0367 

0,025 

0,62 

0,0035 

0,0363 

0,029 

0,64 

0,0039 

0,0359 

0,033 

0,66 

0,0044 

0,0354 

0,037 

0,68 

0,0048 

0,0350 

0,041 

0,70 

0,0053 

0,0346 

0,045 

0,72 

0,0060 

0,0341 

0,051 

0,74 

0,0066 

0,0336 

0,057 

0,76 

0,0073 

0,0332 

0,064 

0,78 

0,0079 

0,0327 

0,070 

0,80 

0,0086 

0,0322 

0,076 

0,82 

0,0095 

0,0317 

0,084 

0,84 

0,0104 

0,0311 

0,092 

0,86 

0,0112 

0,0306 

0,100 

0,88 

0,0121 

0,0300 

0,108 



<Px 

fy 

X 

vy 

— 

<Px 


X 

0,90 

0,0130 

0,0295 

0,116 

1,50 

0,0512 

0,0143 

0,505 

0,92 

0,0140 

0,0289 

0,126 

1,52 

0,0525 

0,0139 

0,518 

0,94 

0,0150 

0,0284 

0,136 

1,54 

0,0539 

0,0136 

0,530 

0,96 

0,0160 

0,0278 

0,147 

1,56 

0,0552 

0,0132 

0,543 

0,98 

0,0170 

0,0273 

0,157 

1,58 

0,0566 

0,0129 

0,555 

1,00 

0,0180 

0,0267 

0,167 

1,60 

0,0579 

0,0125 

0,568 

1,02 

0,0192 

0,0261 

0,179 

1,62 

0,0591 

0,0122 

0,579 

1,04 

0,0204 

0,0255 

0,191 

1,64 

0,0603 

0,0119 

0,590 

1,06 

0,0216 

0,0250 

0,203 

1,66 

0,0615 

0,0115 

0,601 

1,08 

0,0228 

0,0244 

0,215 

1,68 

0,0627 

0,0112 

0,612 

1,10 

0,0240 

0,0238 

0,227 

1,70 

0,0639 

0,0109 

0,623 

1,12 

0,0253 

0,0233 

0,241 

1.72 

0,0651 

0,0106 

0,631 

1,14 

0,0266 

0,0228 

0,255 

1,74 

0,0663 

0,0104 

0,639 

1,16 

0,0279 

0,0222 

0,268 

1,76 

0,0675 

0,0101 

0,647 

1,18 

0,0292 

0,0217 

0,282 

1,78 

0,0687 

0,0099 

0,655 

1,20 

0,0305 

0,0212 

0,296 

1,80 

0,0699 

0,0096 

0,663 

1,22 

0,0319 

0,0207 

0,309 

1,82 

0,0710 

0,0093 

0,675 

1,24 

0,0332 

0,0202 

0,322 

1,84 

0,0720 

0,0091 

0,687 

1,26 

0,0346 

0,0196 

0,336 

1,86 

0,0731 

0,0088 

0,699 

1,28 

0,0359 

0,0191 

0,349 

1,88 

0,0741 

0,0086 

0,711 

1,30 

0,0373 

0,0186 

0,362 

1,90 

0,0752 

0,0083 

0,723 

1,32 

0,0387 

0,0182 

0,376 | 

1,92 

0,0762 

0,0081 

0,731 

1,34 

0,0401 

0,0177 

0,390 

1,94 

0,0771 

0,0079 

0,739 

1,36 

0,0414 

0,0173 

0,405 

1,96 

0,0781 

0,0072 

0,746 

1,38 

0,0428 

0,0168 

0,419 

1,98 

0,0790 

0,0075 

0,754 

1,40 

0,0442 

0,0164 

0,433 

2,00 

0,0800 

0,0073 

0,762 

1,42 

0,0456 

0,0160 

0,447 





1,44 

0,0470 

0,0156 ! 

0,462 





1,46 

0,0484 

0,0151 

0,476 





1,48 

0,0498 

0,0147 

0,491 
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f , x 

VLx 

V>x 

•Py 

X 

0,0254 

0,567 

1,40 

0,0322 

0,0072 

0,885 

0,0243 

0,589 

1,42 

0,0325 

0,0069 

0,890 

0,0232 

0,610 

1,44 

0,0328 

0,0066 

0,896 

0,0220 

0,630 

1,46 

0,0331 

0,0063 

0,901 

0,0209 

0,648 

1,48 

0,0334 

0,0060 

0,906 

0,0198 

0,667 

1,50 

0,0337 

0,0057 

0,910 

0,0189 

0,684 

1,52 

0,0339 

0,0055 

0,914 

0,0180 

0,699 

1,54 

0,0341 

0,0053 

0,918 

0,0171 

0,715 

1,56 

0,0344 

0,0050 

0,922 

0,0162 

0,731 

1,58 

0,0346 

0,0048 

0,926 

0,0153 

0,745 

1,60 

0,0348 

0,0046 

0,929 

0,0146 

0,760 

1,62 

0,0350 

0,0044 

0,932 

0,0139 

0,773 

1,64 

0,0352 

0,0042 

0,935 

0,0133 

0,785 

1,66 

0,0353 

0,0041 

0,938 

0,0126 

0,796 

1,58 

0,0355 

0,0039 

0 , 94 ' 

0,0119 

0,806 

1,70 

0,0357 

0,0037 

0,943 

0,0114 

0,816 

1,72 

0,0359 

0,0035 

0,946 

0,0108 

0,825 

1,74 

0,0360 

0,0034 

0,948 

0,0103 

0,834 

1,76 

0,0362 

0,0033 

0,950 

0,0097 

0,843 

1,78 

0,0363 

0,0031 

9,952 

0,0092 

0,851 

1,80 

0,0365 

0,0030 

0,954 

0,0088 

0,859 

1,82 

0,0366 

0,0029 

0,956 

0,0084 

0,866 

1,84 

0,0367 

0,0028 

0,958 

0,0080 

0,872 

1,86 

0,0369 

0,0026 

0,960 

0,0076 

0,878 

1,88 

0,0370 

0,0025 

0,962 



1,90 

0,0371 

0,0024 

0,963 



1,92 

0,0372 

0,0023 

0,965 



1,94 

0,0373 

0,0022 

0,966 



1,96 

0,0375 

0,0022 

0,967 



1,98 

0,0376 

0,0021 

0,968 



2,00 

0,0377 

0,0020 

0,970 



BANG IV.3. San goi tir phia 


M x = 

<Px 

• q • 

Lx 2 

My = 

<py 

• q • 

Ly 2 

Ox = 

X . 

q 


U 

cr 

(1- 

-X) 

• q 


5'H 

^pn nj 

Lx 


Ly/Lx 

y?x 

<Py 

X 

0,50 

0,0020 

0,0377 

0,030 

0,52 

0,0024 

0,0372 

0,036 

0,54 

0,0028 

0,0368 

0,042 

0,56 

0,0032 

0,0363 

0,048 

0,58 

0,0036 

0,0359 

0,054 

0,60 

0,0040 

0,0354 

0,060 

0,62 

0,0046 

0,0348 

0,069 

0,64 

0,0051 

0,0343 

0,079 

0,66 

0,0057 

0,0337 

0,088 

0,68 

0,0062 

0,0332 

0,098 

0,70 

0,0068 

0,0326 

0,107 

0,72 

0,0075 | 

0,0319 

0,120 

0,74 

0,0083 1 

0,0313 

0,132 

0,76 ! 

0,0090 

0,0306 

0,145 

0,78 

0,0098 

0,0300 

0,157 

0,80 

0,0105 

0,0293 

0,170 

0,82 

0,0114 

0,0287 

0,186 

0,84 

0,0123 

0,0280 

0,201 

0,86 

0,0132 

0,0274 

0,217 

0,88 

0,0141 

0,0267 

0,232 


LVk 


fy 

X 


<Px 

v-1 

0,90 

0,0150 

0,0260 

0,248 

1,40 

0,0391 

0,0116 

0,92 

0,0160 

0,0253 

0,265 

1,42 

0,0398 

0,0112 

0,94 

0,0169 

0,0246 

0,282 

1,44 

0,0406 

0,0108 

0,96 

0,0179 

0,0240 

0,299 

1,46 

0,0413 

0,0105 

0,98 

0,0188 

0,0233 

0,316 

1,48 

0,0421 

0,0101 

1,00 

0,0198 

0,0226 

0,333 

1,50 

0,0428 

0,0097 

1,02 

0,0208 

0,0219 

0,351 

1,52 

0,0435 

0,0094 

1,04 

0,0218 

0,0213 

0,369 

1,54 

0,0442 

0,0091 

1,06 

0,0229 

0,0206 

0,386 

1,56 

0,0448 

0,0087 

1,08 

0,0239 

0,0200 

0,404 

1,58 

0,0455 

0,0084 

1,10 

0,0249 

0,0193 

0,422 

1,60 

0,0462 

0,0081 

1,12 

0,0259 

0,0187 

0,440 

1,62 

0,0468 

0,0078 

1,14 

0,0269 

0,0182 

0,458 

1,64 

0,0474 

0,0076 

1,16 

0,0279 

0,0176 

0,476 

1,66 

0,0481 

0,0073 

1,18 

0,289 

0,0171 

0,494 

1,68 

0,0487 

0,0071 

1,20 

0,0299 

0,0165 

0,512 

1,70 

0,0493 

0,0068 

1,22 

0,0308 

0,0160 

0,527 

1,72 

0,0498 

0,0066 

1,24 

0,0318 

0,0155 

0,542 

1,74 

0,0504 

0,0064 

1,26 

0,0327 

0,0149 

0,558 

1,76 

0,0509 

0,0061 

1,28 

0,0337 

0,0144 

0,573 

1,78 

0,0515 

0,0059 

1,30 

0,0346 

0,0139 

0,588 

1,80 

0,0520 

0,0057 

1,32 

0,0355 

0,0134 

0,602 

1,82 

0,0524 

0,0055 

1,34 

0,0364 

0,0130 

0,616 

1,84 

0,0528 

0,0053 

1,36 

0,0373 

0,0125 

0,629 

1,86 

0,0532 

0,0052 

1,38 

0,0382 

0,0121 

0,643 

1,88 

0,0536 

0,0050 





1,90 

0,0540 

0,0048 





1,92 

0,0544 

0,0046 





1,94 

0,0548 

0,0045 





1,96 

0,0552 

0,0043 





1,98 

0,0556 

0,0042 





2,00 

0,0560 

0,0040 
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*1 

X 

VL* 

*>x 

<Py 

X 

0,0217 

0,396 

1,40 

0,0293 

0,0076 

0,793 

0,0210 

0,417 

1,42 

0,0297 

0,0073 

0,802 

0,0202 

0,437 

1,44 

0,0301 

0,0070 

0,812 

0,0195 

0,458 

1,46 

0,0304 

0,0068 

0,820 

0,0187 

0,478 

1,48 

0,0308 

0,0065 

0,827 

0,0180 

0,500 

1,50 

0,0312 

0,0062 

0,835 

0,0173 

0,521 

1,52 

0,0315 

0,0060 

0,842 

0,0166 

0,540 

1,54 

0,0318 

0,0057 

0,849 

0,0160 

0,559 

1,56 

0,0321 

0,0055 

0,855 

0,0153 

0,576 

1,58 

0,0324 

0,0052 

0,862 

0,0146 

0,594 

1,60 

0,0327 

0,0050 

0,868 

0,0140 

0,611 

1,62 

0,0330 

0,0048 

0,873 

0,0135 

0,628 

1,64 

0,0332 

0,0046 

0,879 

0,0129 

0,644 

1,66 

0,0335 

0,0045 

0,884 

0,0124 

0,659 

1,68 

0,0337 

0,0043 

0,889 

0,0118 

0,675 

1,70 

0,0340 

0,0041 

0,893 

0,0113 

0,689 

1,72 

0,0342 

0,0039 

0,897 

0,0109 

0,702 

1,74 

0,0344 

0,0038 

0,901 

0,0104 

0,715 

1,76 

0,0347 

0,0036 

0,905 

0,0100 

0,728 

1,78 

0,0349 

0,0035 

0,909 

0,0095 

0,741 

1,80 

0,0351 

0,0033 

0,913 

0,0091 

0,752 

1,82 

0,0353 

0,0032 

0,916 

0,0087 

1 0,763 

1,84 

0,0355 

0,0031 

0,919 

0,0084 

0,773 

1,86 

0,0356 

0,0030 

0,922 

0,0080 

| 0,783 

1,88 

0,0358 

| 0,0029 

0,925 



1,90 

0,0360 

0,0028 

0,928 



1,92 

0,0361 

0,0027 

0,931 



1,94 

0,0363 

i 0,0026 

0,933 



1,96 

0,0364 

0,0025 

0,936 



1,98 

0,0366 

0,0024 

0,938 



2,00 

0,0367 

0,0023 

0,941 



THI DU IV.l. Tinh san loan khoi 


Tinh san hoi trurmg due toan khoi 
K ic\. thirnc 18 x 16,2 m. Biroc cot 3,6 x 5,4. 

Chou be day san 8 cm tren lat gach bong day 4 cm ca 
vtra lot, eoroi trai 2 cm. 


Tai '.rong tinh toan : 

- Trcng lirong san 

- Lai gach bong 

- To vira 

- Tai trong dong 

Cong 


8 x 25 x 1,1 

4 x 20 x 1,1 

2 x 20 x 1,1 

300 x 1,3 

q 


= 220 kg/m z 
= 88 kg/m 2 
= 44 kg/m 2 
= 390 kg/m 2 
= 742 kg/m 2 


Phan loai 4 dang san : 4.5.5' va 6. 

, ly 

He so dai rong thong nhat “ = 1,5 


Tra bang tim he so' va lap bang tinh M 
Tir M tinh ra A theo A = ~ 

h 2 

Chu y chieu x c.6 M Ion hem nen h G = 6,5 
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TCr A ifnh u = — va tfnh ra = /* ho , sau do chon cot thcp thco d^ng phan ly. 
20 


Tam 

M 

Cong thdc tmh 

M 

A 

/< 

F . 

Chon 

F a chon 


M x 


0,0485 742 3 . 6 2 

466 

11,03 

0,552 

3,59 

8 < l > 8 

4,02 


M y 


0,0096 742 5 , 4 2 

208 

6,88 

0,344 

1,90 

8 0 6 

2.26 

c 

K 


0.0337 742 3 , 6 2 

324 

7,67 

0,384 

2,50 

8 $ 8 

4,02 


M y 


0,0057 742 5 , 4 2 

124 

4,10 

0,205 

1,13 

8 < t > 6 

2,26 

5 ’ 

M , 


0,0428 742 . 3 , 6 2 

412 

9,75 

0,488 

3,18 

8 < t > 8 

4,02 

M y 


0 , 0097,742 5 , 4 2 

210 

6,94 

0,347 

1.91 

806 

2,26 


M * 


0,0312 742 3 , 6 2 

300 

7,10 

0,355 

2,31 

8 <!> 8 

4,02 

6 

M y 


0,0062 742 5 , 4 2 

134 

4,43 

0,222 

1,22 

806 

2,26 

G < 5i A 


1 

— 0.835 742 

3 , 6 2 + — 0,910 742 3 , 6 2 

867 

20,52 

1,026 

6,67 

8 < T > 1 0 

6,28 



16 

24 






G5i B 

M x 

1 

— 0,910 742 
12 

3 , 6 2 

729 

i 

17,26 

0,863 

5,61 

8 < t > 10 

6,28 

G5i C 

M x 

1 

— 0,716 742 

3 ^ i 2 + — 0 , 835.742 3 , 6 2 

765 

18,11 

0.956 

6,22 

8 < t > 10 

6,28 



16 

24 






G5i D 

M x 

! i 

— 0 , 835.742 . 
12 

3 . 6 2 

669 

15,84 

0,792 

5,15 

8 < t > 10 

6,28 

G6i E 

' M y 

- 1 - 0 . 165.742 

M 2 + — 0 , 284.742 . M 2 

479 

11,34 

0,567 

3,69 

8 < J>8 

i 

4,02 



16 

24 







G5i F 

M y 

1 — ? 1 — ? 

— 0.090 742 . 5 , 4 2 + — . 0 , 165 . 742 . 5 , 4 2 

271 

6,42 

0,321 

2,09 

8 < t>8 

4,02 



16 

24 
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Tam san goi ien tirang tinh nhu goi tu clo 

Cot thep chon 6 cay trong \m 

Bo tri cot thep theo hlnh ben. 

Thep mu dr goi &n sang m6i ben mot phan tir nhip. 

Rieng moc cua thep mu b£ 90° con lai deu b t moc 180°. 

Sau khi bo tri thep, tien hanh danh so, tinh chieu dai, 
lap b&ng thong ke tinh ra chieu dai tung !o?u, trpng lucrng tung 
loai va toan lx). 

Chu y nhung cay sat cau tao do thep mu tSng cuang 6 g6i. 
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BANG IV.5 Thep 


< t > 

mm 

TRONG 

LITONG 

g/m 



ti£t 

DIEN THEO SO CAY 

F m.m 

2 


i 

1 < i > 

20 

3 < J > 

40 

5 < 1 > 

6 < t > 

7 < t > 

86 <fc 

9 < I > 

10 < t > 

4 

98 

13 

25 

38 

50 

63 

76 

88 

100 

117 

126 

4 

5 

153 

20 

39 

59 

78 

98 

118 

140 

157 

180 

196 

5 

6 

220 

28 

56 

85 

113 

141 

170 

198 

226 

252 

282 

6 

7 

300 

38 

77 

115 

154 

192 

213 

273 

308 

351 

384 

7 

8 

392 

50 

100 

151 

201 

251 

301 

350 

402 

450 

502 

8 

9 

496 

64 

127 

191 

254 

318 

382 

448 

508 

576 

636 

9 

10 

612 

79 

157 

236 

314 

393 

471 

553 

628 

707 

785 

10 

11 

740 

95 

190 

285 

380 

475 

570 

665 

760 

855 

950 

11 

12 

881 

113 

226 

339 

452 

565 

679 

791 

905 

1017 

1131 

12 

13 

1034 

133 

265 

398 

531 

664 

796 

924 

1062 

1188 

1327 

13 

14 

1199 

154 

308 

462 

616 

770 

924 

1078 

1232 

1386 

1539 

14 

15 

1377 

177 

353 

530 

707 

884 

1060 

1232 

1414 

1584 

1767 

15 

16 

1568 

201 

402 

603 

604 

1005 

1206 

1407 

1608 

1809 

2011 

16 

17 

1768 

227 

454 

681 

908 

1135 

1382 

1589 

1816 

2048 

2270 

17 

18 

1983 

2&4 

509 ; 

763 

1018 

1272 

1526 

1778 

2036 

2286 

2545 

18 

19 

2209 

284 

567 

851 

1134 

1418 

1702 

1981 

2268 

2547 

^835 

19 

20 

2448 

314 

628 

942 

1257 

1571 

1884 

2198 

2514 

2826 

3142 

20 

21 

2698 

346 

693 

1039 

1385 

1732 

2078 

2422 

2770 

3114 

3464 

21 

22 

2962 

380 

760 

1140 

1521 

1901 

1 2281 

2660 

3041 

3420 

j 3801 

22 

23 

3257 

415 

831 

1245 

1662 

2077 

2493 

2905 

3324 

3735 

4155 

23 

24 

3225 

452 

905 

1357 

1810 

2262 

2714 

3164 

3619 

4068 

4524 

24 

25 

3824 

491 

982 

1473 

1963 

2454 

2946 

3430 

3927 

4410 

4909 

25 

26 

4136 

531 

1062 

1593 

2124 

2655 

3186 

3717 

4247 

4779 

5310 

26 

27 

4461 

573 

1145 

1718 

2290 

2863 

3435 

4004 

4580 

5148 

5726 

27 

28 

4797 

616 

1231 

1847 

2463 

3079 

3694 

4305 

4926 

5525 

6158 

28 

29 

5146 

660 

1321 

1981 

2642 

3302 

3962 

4620 

5284 

5940 

6605 

29 

30 

5507 

707 

1414 

2121 

2827 

3534 

4241 

4941 

5655 

6354 

7068 

30 


l£ 





31 

5880 

755 

1509 

2264 

3019 

3/74 

4529 

5278 

6038 

6786 

7548 

31 

32 

6266 

804 

1608 

2415 

3217 

4021 

4826 

5628 

6434 

7236 

8042 

32 

33 

6664 

855 

1711 

2566 

3421 

4276 

5132 

5985 

6842 

7695 

8553 

33 

34 

7074 

908 

1816 

2724 

3632 

4540 

5448 

6356 

7263 

8172 

9079 

34 

35 

7496 

962 

1924 

2886 

3848 

4811 

5773 

6734 

7697 

8658 

9621 

35 

36 

7930 

1018 

2036 

3054 

4072 

5090 

6107 

7126 

8143 

9162 

10179 

36 

37 

8377 

1075 

2150 

3226 

4301 

5376 

6451 

7504 

8602 

9648 

10752 

37 

38 

8836 

1134 

2268 

3402 

4536 

5670 

6804 

7938 

9073 

10206 

11341 

38 

39 

9307 

1194 

2389 

3584 

4778 

5973 

7168 

8358 

9557 

10746 

11946 

39 

40. 

9791 

1256 

2513 

3770 

5026 

6283 

7540 

8792 

10053 

11304 

12566 

40 

41 

10280 ! 

1320 

2641 

3961 

5281 

6601 

7922 

9290 j 

10562 

11880 

13203 

41 

42 

10794 

1385 

2771 

4156 

5542 j 

6927 j 

8312 

9695 

11083 

12465 

13854 

42 

43 

11314 

1452 

2904 

4356 

5609 1 

7261 1 

8713 ! 

10164 1 

11618 

13068 

14522 

43 

44 

11846 

1520 

3041 

4561 

6082 

7603 

9123 

10640 

12164 

13680; 

15205 

44 

45 

12391 

1590 

3181 

4771 

6362 

7952 

9542 

11130 

12723 

14316 ! 

15904 

45 

46 

12948 

1662 

3324 

4986 

6648 

8310 

9971 

11634 

13295 

14958 

16619 

46 

47 

13517 

1735 

3470 

5205 

6940 

8675 

10409 

12145 

13879 

15615 

17349 

47 

48 

14098 

1809 

■ 3619 

5429 

7238 

9084 

10858 

12663 

14477 

16281 

18168 

48 

49 

14692 

1886 

3771 

5657 

7543 

9428 

11314 

13195 

15086 

16955 

16857 

49 

50 

15296 

1963 

3927 

5890 

7854 

9817 

11781 

j 13744 

15708 

17667 

19635 

50 


IV.3. TINH DAM BIIT6NG COT THEP 

D3m bStftng cot thep la bo phan chu ycu do san nha non 
dugrc tfnh to&n rat ch§t che. Neu doi vdi san nha chicu day cho 
1 1 

phdp tu — den — chicu dai san, thl doi vdi dam chicu can cho 
40 50 

1 1 

phep tir - d2n — chicu dai va ty 16 cao/rpng cuu dam la 2 den 
8 12 

2,5 doi vdi mat cat chu nhat, 2,5 den 3 doi vdi mat cat hinh T. 




Doi vai san thuung khong xet luc cat Q vi thirong n£u 
chiu duac moment uon M thi chuc chan chiu duefe luc cat Q 
Nhung doi vdi dam phii xet luc cat Q - nhat la doi vdi die dam 
ngan " d£ tinh cot dai, cot xien. Trong nhieu ket cau quan trpng 
con pfo&i ve bi£u do v£t lieu hao bi£u do moment d£ xac dinh 
difim cat cot thep eho chinh xac. 


Thi du IV.2. 

Tinh dam 5 nhip 3 m ,6 cua san hpi trudng 0 thi du 5.1 
trong phan san. 



T&i trpng bkn than trirsan : 2 x 3,2 x 25 x 1,1 = \16kgim 

T&i trpng san truyen vao hai ben theo dang tarn giac, nen 
duac nhan them he so 0.625 

q s : )n = 0,625 x 3,6 x 742 = 1670 ktfm 

TSi trpng tinh toan la q = 1846 kg/m 

13 


Tra bing tfnh san cho dam lien tyc 5 nhjp 



Tlnh cot thep dpc : 

h n = h - 3,5 ■= 40 - 3,5 = 36,5 cm 

bh„ = 20 x 36,5 = 730; bh^ = 26.645 cm 3 

Ch<?n belong 200 v& cot thep CT3. 

M bh o 

vdi A = - ta tra ra n va t‘nh F a = n - va chQn cSt thdp 

bho 100 


theo bftng sau 




Tfnh cot dai v£ cot xi&n : 

Ob = Rk-bh 0 - 6,4.730 = 4672 kg 

Lon hon tar c& cac lire c&t 6 tren cho nfin khong can thep 
xi&n va thep dai bfi tri theo c3u tyo <p6 a 200. 

Khi bo tri cot thep chu y 1& c6t thep 6 g6i 3n sang m6i 

1 

b&n - nhip. 

3 


Thl du iV.3. 

Tfnh dam 3 nhjp 5,4m ctia thf dp IV.l. 



vSn chpn dam 20 x 40 cho d5ng co 

Tki trpng d day hlnh thang dtroc quy d6i ra tSi trpng deu 
thco biSu do sau : 



3,6 

Vdi - = — = 0,666. | = 0,82 

l y 5,4 

TSi trpng tfnh toan ciia dam b&ng 

q = 0,82 x 3,6 x 742 + 176 = 2366 kg/m 
Tra b4ng tfnh san cho dam lien tyc 3 nhip. 
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V! 

Cotg thi/c 

M 

V) 

Cong thirc 

Q 

trf 

a q I 2 

kgm 

trf 

p 

q f 

kg 

M. 

0,080 >366.5,4 2 

5519 

Qab 

0,4. 

2366. 5,4 

5110 

M ? 

0,025 >366.5,4 2 

1725 

q ba 

0,6. 

2366. 5.4 

7666 


0,100 7366.5 4 2 

6900 

q bc 

0,5. 

2366. 5,4 

6388 


Tinh co thcp doc : v^n lay h n = 36,5 cm 


b n = 730 an 2 \ bh^ = 26.645 cnr 


VI trf- 

k 

A 

u 

F„ 

chon 

F a chpn 

Nhjp 1 

559 

20.72 

1,120 

8,18 

4<T> 16 

8,04 

Nhip 2 

175 

6.48 

0,324 

2,37 

2 <1> 16 

4,02 

Nhjp 3 

690 

25,90 

1,455 

10,62 

4 <t> 18 

10,18 


Tinh co dai va cot xien : 

Q h theotfnh loan tren bang 4672 kg deu nh6 han c3c lire 
cal tren, co nnia la belong khong du chiu, ph&i tinh cot dai. 

Chpn da 06 a 200 thl q x = 47,5 

va tra b&ng 6 tren Q xb = 8700, lan han tat c& cac lire cat 6 
tren cho nen hong can cot xien. 


q/ 2 700 x 16 

Ta co M = — = - = 14000 kgm 

8 8 

Q = 7000 x 2 = 14000 kg 

Chpn dam 20 x 50 dat hai hang cot thep CD, belong so 
hieu 200. 

h n = 50 - 6 = 44; bh 0 = 20 x 44 = 880 
bh 2 = 20 x 44 2 = 38720 

M 14000 

A = - = - = 36.16 

bh 2 387,2 

Tra ra n = 2,26 

F a = 2,26 x 8,8 = 19,89 cm 2 
Chpn : 8 <p 18 F a = 20,36 cm 2 
Tfnh cot dai va cot xien : 

Q b = 6,4 x 20 x 44 = 5632 kg < 14000 kg 

Chpn dai dan <p8 a 200, f x = 0,50 

0,8 x 2100 x 0,5 x 2 

9x = - = 84 

20 

Q xb = Vo, 6. 80 .38720.84 = 12495 kg 

nh6 han Q = 14000 nen ph&i tinh cot xien. 


Thl du V.4. 

Tinh dan mot nhip 4 m chiu t&i deu q - 7000 kg/m 
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Q “ Q.xb 14000 - 12405 , 

F 0 = - = -:— - ! ,27 cnr 

mnm a R^ina 1680 x 0,707 

Lay 2 cav thep doc 018 uon xien len 

Bo tri cot lh6p cho clam nhir sau : 



IV.3.1. BO TRI THKF TRONG DAM 

B6 tri thcp trong dam phii thco quv dinh sau : 

Khoing each gicra thcp va lap bio h(> khong dirac nh6 
hon 25 mm hoic dirang kinh cot thcp (trong trirang h(;p 0 Ian 
han 25). 
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So thcp d(,x; uon xien khong clirac qua m()t niic so thep. 
So ihcp toi da c6 ih6 bo iri nhu sau : 


10 


15 


20 





2 < p 33 = 


3 < pc 0 = 


2?>12 = 


17.11 cm 2 


21 . 21cm 2 


2,16 cm 2 

• • 

3016 = 

• • • 

409 = 

• • 



6 . 03cm 2 

• • • • 

1 1 . 34cm 2 


25 


30 



• • • • 

4028 = 24 . 63cm 2 

* * • • 

4035 

= 38 . 48cm 2 

• • • • • 

5022 = 19 , 01cm 2 


5027 

= 28 . 63cm 2 


6012 = 6.79 cm 2 


6021 

= 20 . 78cm 2 


IV.3.2. BAN(r M (K(iM) KHONG UlP *)()! V(TI I)VM 


Dam 

Betdng 200CT3 

Bdtdng 300CT3 

b x h 

M* ln 

M hop fy 

M max 

M mln 

M hpp ly 

^max 

10 x 20 

82 

681 

784 

109 

1089 

1254 

10 x 25 

139 

1156 

1444 

185 

1849 

2310 

15 x 30 

316 

2633 

3456 

421 

4213 

5530 

15 x 40 

600 

5000 

6936 

800 

8000 

11098 

20 x 40 

800 

6661 

9248 

1066 

10658 

14797 

20 x 50 

1297 

10811 

15488 

1730 

17298 

24781 

25 x 50 

1621 

13514 

19360 

2162 

21622 

30976 

25 x 60 

2394 

19951 

29160 

3192 

31922 

46656 

30 x 60 

2873 

23942 

34992 

3831 

38307 

55987 

30 x 75 

4601 

38342 

57132 

6135 

61347 

91411 


IV.3.3. BANG "RA HAM LUETNG M (%) CHO BETONG SO 
HIEU 300, COT THEP CT3 


A 

if * 

i 

h 

A 

A 

A 

A 

A 

A 

1,60 

0,,08 

18)8 

0,91 

32,48 

1,75 

45,12 

2,59 

55,84 

3,43 

3,20 

0,15 

1936 

0,99 

33,76 

1,83 

46,24 

2,67 

56,64 

3,51 

4,80 

0,23 

2030 

1,07 

35,04 

1,91 

47,20 

2,74 

57,74 

3,58 

6,24 

0,31 

2224 

1,14 

36,16 

1,98 

48,16 

2,82 

58,40 

3,66 

7,68 

0,38 

2352 

1,22 

37,44 

2,06 

49,44 

2,90 

59,20 

3,73 

9,28 

0,46 

2430 

1,30 

38,56 

2,13 

50,24 

2,97 

60,00 

3,81 

10,72 

0..53 

26’4 

1,37 

39,68 

2,21 

51,20 

3,05 

60,80 

3,89 

12,32 

0,61 

2732 

1,45 

40,80 

2,29 

52,16 

3,12 

61,60 

3,96 

13,60 

0;,69 

2830 

1,52 

41,92 

2,36 

53,12 

3,20 

62,40 

4,04 

15,20 

0i,76 

30)8 

1,60 

43,04 

2,44 

53,92 

3,28 

63,04 

4,11 

16,64 

0,84 

3136 

1,68 

44,00 

2,51 

54,88 

3,35 

64,00 

4,19 


Thi du E5. 

Ti'mh dan cot thep kep chiu M = 18000 kgm, be tong 200, 
cot thep CT3. 

Ta chon iam 20 x 50 dat hai hang cot thep 
h o : h-6 = 50-6 = 44 cm. 

Tr.-a bangIV.3.2 ta thay dam cot thep don chi chiu dwrc 
M max = 15.488'jgm. Nhir vay phai tinh theo cot thep kep. 

bh,= 20. 44 = 880; bh^ = 20. 44 2 = 38720 


1 




A = 


M 

bh 2 


1800000 

38720 


= 41,32 > A max = 40 


Cot thep chiu nen : 

= M-O^.Ra.bhg _ 1800000 - 0,4.100.38720 
8 m a R a (h J -a’) 2100.40,5 

= 2,96 cm 2 ch<?n 2</>14 = 3,08 cm 2 


Ru 100 

P a = 0,55-bho + F a = 0,55 - 880 + 3,08 

m aR> 2100 

= 26,13 cm 2 chon 6^>25 = 29,45 cm 2 
Neu moment uon la 15000 kgm thi chi can tinh cot thep 
don theo 


A = 38,74, tra bang ra fi = 2,5 

F a = 2,5 x 8,8 = 22 cm 2 chon 6^22 = 22,81 cm 2 

Viec tinh cot thep cho dam chur nhat da diroc lap thanh 
chutmg trinh mlu DAMBTCT5 

Khi biet moment uon M, chon dam b, ho cung nhir F a s 
a', Ru, R a , R a \ 

Nhap cac so' lieu nay vao may se cho F a . 


Program DAMBTCT5; 

Const Aomax * 0.4; Alfamax - 0.55; 

Var M, b, ho, an, Ru, Ra, Ran, Fan : real; 

Ao, Aol, Alfa, Alfa 1, c, Gama, Fa, Fal : real; 
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Begin 

writeln (Tinh Fa, dam chu nhaf) : 

Write ('nhap M, b, ho, an, Ru, Ra, Ran, Fan *’); 
readln (M, b, ho, an, Ru, Ra, Ran, Fan); 

Ao : = M/(Ru*b*Sqr(ho)); 
c : *= 2*an/ho; 

Alfa : - 1 - Sqrt (1 - 2*Ao); 

begin 

if Ao < Aomax then 
begin 

Gama ; - 1 - 0,5*Alfa; 

Fa : - M/(Ra*Gama*ho); 
end; 

if Ao > * Aomax then 
begin 

Fal : - (M - Aomax*Ru*b*Sqr(ho))/(Ran*(ho - an)); 
Aoi ; « (M - Ran*Fa1*(ho - an))/(Ru*b*Sqr(ho)); 
AIFal : = 1 ~ Sqrt (1 - 2*Ao1); 
if Fan < 1 . 2*Fa1 then 

Fa : - Alfamax*Ru*b*ho/Ra + Fan else 
begin 

if Alfa < - c then 

Fa : * M/(Ra*Gama*ho) else 
begin if Alfa < * c then 

Fa : * M/(Ra*(ho - an)) else 
Fa : “ Alfa*Ru*b*ho/Ra + Fan; 
end; 
end; 
end; 

writeln (’Fa Fa); 
readln; 
end 

End 



Thi du IV.6. 

Tinh dam T chiu uo'n. 
M = 20000 kgm 
Be tong 200 thep CT3. 
Kiem tra 


M b = R u .B n .h n (ho-y) 

vdi dam co ho = 44 cm 

M b = 100.40 . 10.39 = 15600 < M 
True trung hoa 6- dutri bung, tinh cho dam T 


Mcb 


F a2 


A-i 

Fal 


0,8 . Ru . (b n - b) h n (K-j) 

0,8 . 100.20 . 10.39 = 624000 kgem 
_ Mcb _ 624000 _ ^ 

, h n , 2100.39 ~ ’ 

m a R a (ho - —) 


M — Mqb = 20000 — 6240 = 13760 kgm 


M b 

bho " 
2,2 x 


1376000 _ . 

— = 35,54 tra ra 
20.44 2 

8,8 = 19,36 ; 


2,20 


138 



F a = F al + F a2 = 26,98 cm 2 
Chon 6025 = 29,45 cm 2 

* Neu M = 15000 kgm , true trung hoa tren canh 
b n ho = 40.44 = 1760 ; b n h^ = 77440 


1500000 

77440 


19,40 tra ra fx = 1,04 


F a = 1,04 x 17,60 = 18,31. 

Chon 6<£20 = 18,84 cm 2 

* Bai toan dam T chiu uon cung da dutre lap trinh cho 
may vi tinh theo chutmg trinh mau DAMBTCT6 

Program DAMBTCT6; 

Const Aomax « 0,4; alfamax - 0 . 55; 

Var M, b, be, ho, an, Ru, Ra, Ran, Fane : real; 

Mn, Meb, Ao, Aol, Acb, alfa, alfa 1, atfa cb, gama, Fa, Fan, c : real; 

Begin 

writeln (Tinh Fa dam chu T); 

Write fnhap M, b, be, ho, he, an, Ru, Ra, Ran, Fane =r ); 

Readln (M, b, be, ho, he, an, Ru, Ra, Ran, Fane); 

Meb : « 0.8*Ru*(bc - b)*(ho - hc/2); 

Acb : - Mcb/(Ru*bc*Sqr(ho)); 

Alfacb : - 1 - Sqrt (1 - 2*Acb); 

Fan : - (M - (Aomax + Acb)*Ru*b*Sqr(ho))/(Ran*(ho - an)); 
c : 2*an/ho; 

Begin 

if Fan > 0 then 

Mn : “ Aomax*Ru*b*Sqr(ho) + Ran*Fan*(ho - an); 

Begin 

if M > Mn then 
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Aol : = (M - Ran*Fan*(ho - an))/(Ru*b*Sqr(ho)); 

Ao : - Aol - Acb; 

alfa : - 1 - Sqrt (1 - 2*Ao); 

Fa : - (alfa + alfacb)*Ru*b*ho/Ra + Fan; 
if M < - Mn then 

Ao : « M/(Ru*bc*Sqr(ho)); 

Begin 

if Ao < Aomax then 

alfa : - 1 - Sqrt (1 - 2*Ao); 
gama : - 1 - 0 . 5*alfa; 

Fa : - M/(Ra*gama*ho); 
if Ao > - Aomax then 

Fan : - (M - Aomax*Ru*bc*Sqrt(ho))/(Ran*(ho - an)); 

Begin 

if Fan < (Fanc/1 ■ 2) then 

Fa : - (alfamax*Ru*bc*ho/Ra) + Fan else 
alfa : - 1 - sqrt (1-2*Ao) 

End; 

Begin 

if alfa > c then 

Aol: « (M - Ran*Fan*(ho - an))/(Ru*bcsqr(ho)); 
alfal : - 1 - Sqrt (1 -2*Ao1) 

End; 

Begin 

if alfa < c then 

Fa : - M/(Ra*(ho - an)) else 
Fa : « (alfa*Ru*bc*ho/Ra) + Fan; 

End; 

if alfa < - c then 
Begin 

gama : * 1 - 0.5*a!fa; 

Fa : = M/(Ra*gama*ho); 

End; 

End; 

Writeln (’Fa Fa); 








DAM 3 NH1P 


So* do dam 

Mi 

M 2 

Mb 

Qab 

Qba 

Qbc 

0 Q <2> 

A e> c d 

0,080 
0,101 
- 0,025 

0,025 
- 0,050 
0,075 

-0,100 

-0,117 

0,400 

0,450 

0,600 

0,617 

0,500 

0,583 

P 

A 1 A 1 A L a 

0,175 
0,213 
- 0,038 

0,100 
- 0,075 
0,175 

-0,150 

-0,175 

0,350 

0,425 

0,650 

0,675 

0,500 

0,625 

.WWW 

0,244 

0,289 

-0,044 

0,067 

-0,133 

0,200 

-0,267 

-0,311 

0,733 

0,866 

1,267 

1,311 

1,000 

1,222 

AW 

0,313 
0,406 
- 0,094 

0,125 

-0,188 

0,313 

- 0,375 

- 0,437 

1,125 

1,313 

1,875 

1,938 

1,500 

1,812 
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DAM 4 NHIP M = a? I 

Q = /3P 


Mi 

m 2 

m 3 

m a 

M 8 

M c 

Qab 

Qba 

Qbc 

OcB 

0,077 

0,036 

0,036 

0,077 

-0,107 

-0,071 

0,393 

0,607 

0,536 

0,464 

0,100 

-0,045 

0.081 

-0,023 

-0,121 

-0,107 

0,446 

0,620 

0,603 

0.571 

0,169 

0,116 

0,116 

0,169 

-0,161 

-0,107 

0,339 

0,661 

0,553 

0,447 

0.210 

-0,067 

0,183 

-0,040 

-0,181 

-0,161 

! 0,420 

0,681 

0,654 

0,607 

0.238 

0,111 

0,111 

; 0,238 

-0,286 

-0,191 

1 0,714 

1,286 

1.095 

0,905 

0,286 

-0,111 

0,222 

! -0,048 

-0,321 

-0,286 

0,857 

1,321 

1,274 

1,190 

0,299 

0,165 

0,165 

0,299 

1 -0,402 

-0,268 

; 1098 

1,902 

1,634 

1,366 

0.400 

-0,167 

0,333 

-0,101 

-0,452 

-0,402 

1,299 

1,952 

1,885 

1.768 



DAM 

5 NHIP 





M = 

Q = 

*p / 


My 

m 7 

m 3 

Mq 

M c 

Oab 

Oba 

®BC 

OcB 

Ocd 

0.078 

0,033 

0,046 

-0,105 

-0,079 

0,395 

0,605 

0,526 

0,474 

0,500 

0,100 

-0,046 

0,086 

-0,119 

-0,111 

0,447 

0,620 

0,598 

0,576 

0,591 

-0,026 

0,079 

-0,040 








0,171 

0,112 

0,132 

-0,158 

-0,118 

0,342 

0,658 

0,540 

0,460 

0,500 

0,211 

-0,069 

0,191 

-0,179 

-0,167 

0,421 

0,679 

0,647 

i 0,615 

j 

0,637 

-0,039 

0,181 

-0,059 






i 


0,240 

! 0,100 

0,122 

-0,281 

-0,211 

0,719 

1,281 

1,070 

0,930 

1,000 

0,287 

-0,117 

0,228 

-0,319 

-0,297 

0,860 

1,319 

1,262 

1,204 

1,243 

-0,047 

0.216 

-0,105 








0,302 

0,155 

0,204 

-0,395 

-0,296 

1,105 

1,895 

1,599 

1,401 

1,500 

0,401 

-0,173 

0,352 

-0,449 

-0,417 

I 1,302 

1,949 

1,867 

1,787 

1,841 

-0,099 

0,327 

-0,148 
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Van cac so' lieu nhvr tren : 
Dau tien xet : 


N = 155000 = 155 

m. Ry. bho 100 x 50 x 70 350 

Tinh theo tnrong hap 1 : 


F„ = F„ = 


N 


m. m„R= 


= 0,44 < 0,55 




mRubho ■ 


ho - a’ 


F„ = 


_ • 155 - 

0 “ 2,1 - 


155 r 66,5-7-11-0,5.0,44] ■ 


65 


F a = F a = 13,52 cm 2 chon 4^22 = 15,21 cm 2 

R5 rang cot thep dol xung ton hon nhung cot lam vi^c 
to't hon. 


Bai toan cot chiu nen lech tam da dutyc lap trinh cho 
may vi ti'nh theo chmmg trinh sau : 

COTCTODX cho CQt cot thep khong dol xung. 
COTCTDX cho CQt co't thep dol xung. 


IV.4.4. NEN LECH TAM, COT THEP KHONG DOI XIHNG 

Program COTCTODX; 

Var N, M, b, ho, lo, an Ru, Ra ; real; 

eo, e. F, G, K, Lamda, t, me, neta, Fan, Fa : real; 

Begin 

Writein (Tinh cot cot thep khong doi xung); 
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Write (nhap N, M, b, h, ho, lo, an, Ru, Ra »); 

Readin (N, M, h, ho, lo, an, Ru, Ra); 

F : - b‘h; 

Lamda : - lo/h; 

K ; 0,2V ho/100; 

Writein (K - K'); 

Begin 

if F < - 3000 then 
me : - 0,8 else 

me : - 1/(1 - (N*sqr (lamda))/ (400*mc*Ru*F)); 

Writein (neta - neta); 

Begin 

eo : - neta* M/N; 
e : - eo + 0,5*h - an; 
t: - eo/ho; 

Writein (t - f); 

G : - (N* e/mc - 0,4*Ru*b*sqr (ho)) / (Ra* (ho - an)); 
Begin if G - K 

then Fan : - G 


else Fan : - K; 

end; 

Writein (’Fan - ’.Fan): 

End; 

Begin 

if t > 0,3 then Fa : - ((0,55*RuVho) - (N/mc)) / (Ra) + Fan 
else if t > 0,15 then Fa : - K 
else if t < - 0,15 then 
if Fan > K then Fa : - Fan 
else Fa : - K; 

End; 

End; 

Writein (Ka - Fa); 

Readin; 

End. 



Program 

Var 

Begin 


IV.4,5. NEN LECH TAM 

COTCTDX; 

N, M, b, ho, lo, an, RU, Ra : real; 

A, c, d, f, g, eo, e, lamda, muy, neta, Fa, Fan, me : real; 

Writein (Tfnh cot cot thep doi xi/ng); 

Write (nhap N, M, b, h, ho, lo, an, Ru, Ra - ); 

Readin (N, M, b, h, ho, lo, an, Ru, Ra); 

F : - b*h; Lamda : - lo/h; g : - 2*an/ho; 
if f < 3000 then 
me : - 0,8 else 
me : - 1,0; 

Writein (me - me); 

Begin 

if lamda <- 10 then 
neta : - 1,0 else 

nets : - 1 / (1 - (N*sqr (lamda) / (400*mc*Ru*F))); 
writein (neta - neta); 

End; 


COT THEP DOI XUT'JG 

Begin 

eo : - neta* M/N; 
e : - eo + 0,5*h - an; 
c : - g* (ho-an) / e; 
d : - N / (mcRuVho); 
if d - 0,55 then 

Fa : - (N* e/mc - 0,4*RuV sqr (ho)) / (Ra* (ho)); 
End; 

Begin 

if d < c then 

muy : - 20.885* muy-2^. 143* sqr (muy); 

Fa : « (N* e / me - A*b* sqr (ho)) / )Ra* (ho-an)); 
if d > c then 

Begin if d < - g then 

Fa : - (N / (me Ra))* (e / (ho-an) - 1) else 
Fa : - (N / (mc*Ra))* (e - ho* (1 - 0,5* d) / (ho- 
End; 

End; 

Writein (Fa - Fan - Fa); 

Readin; 
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CHUUNGV 

TINH KET CAU TUTONG 


V.l. TINH KET CAE GACH BA 

Doi v&i ket cau gach da, phai tinh ca hai mat : currng 
3 va on dinh. 

.1.1. CUTTNG BO KET CAU GACH BA 

p f 

Cuxrng do chiu nen R n kg/cm the xay gach da theo tung 
rp day 5 den 15 cm. 


So hieu 

So lieu vira 

gach da 

100 

75 

50 

25 

10 

4 

2 

0 

300 

33 

30 

28 

25 

22 

18 

15 

12 

200 

27 

25 

22 

18 

16 

14 

13 

10 

150 

22 

20 

18 

15 

13 

12 

10 

8 

100 

18 

17 

15 

13 

10 

9 

8 

6 

75 

15 

14 

13 

11 

9 

7 

6 

5 

50 

13 

11 

10 

9 

7 

6 

5 

3.5 

35 

10 

9 

8 

7 

6 

4.5 

4 

3 


Ghi chu : The xay b^ng vu*a xi mang, vtra nhe hoac vura 
3i chira du 3 thang thi cuxrng do giam di 15%. 


^ o p 

Cuxmg do chiu non , chiu keo (kg/'em ) cua the xay gac 


da theo tirng l&p 5 den 15 cm. 


So 

hieu 

vira 

Keo true tam 

Rk 

. 

Keo do uon 

R “ 

Cat 

Rc 

Keo 

chinh 

Rxe 

Theo mach 

Theo mach 

Theo 

mach 

thang 

Theo 

mach 

binh 

thirong 

Thang 

Rang 

cua 

Thang 

Rang 

cua 

100-50 

0.8 

1.6 

1,2 

2,5 

1,6 

1,2 

25 

0.5 

1,1 

0.8 

1,6 

1,1 

0,8 

10 

0.3 

0,5 

0.4 

0,8 

0,5 

0,4 

4 

0.1 

0.2 

0.2 

0,4 

0,2 

0,2 

2 

0,05 

0,1 

0.1 

0.2 

0,1 

0,1 


Ghi chu : The xay vtra xi mang ctrong do giam 25%. 


V.l 2 . CONG THUC TINH 
V.12.1. Nen trung tam 

N < m . m^Rj-.F 


! 46 


m ia he so mat dt : 

m = 1 khi F > 0,3 m 2 

m = 0,8 khi F < 0,3 m 2 

m k la h& so dieu ki$n cua vat lifiu xay, doi v6i gach da s6 
lipu > 50 ‘hi m k = 1 

<p la hp so oan doc phu thupc 



b la be rpng cua tuang tru. 
r la ban kinh hoi chuy6n r 



I la moment quSn tinh cua tiet dipn 
F la dipn tich cua tiet dien. 
h 0 la dp cao tiring tru h 0 - ah 
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BANG H$ SO a Dlfeu KI$N THE XAY 


The x§y 

So hleu vua 

100-50 

25-10 

4 

2 

0 

Xdy <16 vtfa nflng 

2000 

1000 

750 

500 

350 

X6y gach Vila nflng 

1000 

750 

500 

350 

200 

j - 

j Xdy gach vu* nhe <1500kg/m 

750 

500 

350 

200 

100 


BANG H$ SO OAN <p THEO /3 np HOAC A np 


Pn p 


V 

Pnp 

^np 

<P 

finp 

a* 

<P 

Pnp 


<P 

4 

14,0 

0,99 

12 

42,0 

0,84 

22 

76 

0,61 

38 

132 

0,34 

5 

17,5 

0,98 

13 

45,5 

0,81 

24 

83 

0,56 

40 

139 

0,32 

6 

21,0 

0,96 

14 

49,0 

0,79 

26 

90 

0,53 

42 

146 

0,30 

7 

24,5 

0,94 

15 

52,5 

0,77 

28 

97 

0,49 

44 

153 

0,28 

8 

28,0 

0,92 

16 

56,0 

0,74 

30 

104 

0,45 

46 

160 

0,26 

9 

31,5 

0,90 

17 

59,5 

0,72 

32 

111 

0,42 

48 

166 

0,24 

10 

35,0 

0,88 

18 

63,0 

0,70 

34 

118 

0,39 

50 

173 

0,23 

11 

38,5 

0,86 

20 

70,0 

0,65 

36 

125 

0,36 

52 

180 

0,22 


V. 1.2.2. K6o trung tfim 

N < mm k R k F 

ky hi£u giQng nhu tren 
V. 1.2.3. Utfn 



a-. 




M < m.m k R u .W 





ky hi$u giong nhu trcn. 

W Ih modul chong uon 

bh 2 

Hlnh chur nhai W = - 

6 

I 

Hlnh phuc lap W = - 

ymax 

Chiu dt khi u6n : 

Q < m.m^R^.b.Z 

, 2 

Z lh c£nh tay d6n ngau luc Z = ~h 

V. 1.2.4. Chiu cfc 

Q < m.rn k [R c + 0,8f.aJ F 

f Ik h$ so ma sat theo mach vua: 

+ ThS x3y gach d2c f = 0,7 

+ Th6 x&y gach ong f = 0,3 

N 

<7 0 lh ung suat nen o a = 0,9 — 




V.l.2.5. N6n lfech t&m 
a. Lech tam (t 

C € 

khi — < 0,45 ho?ic — < 0,224 

y h 

ti§t di$n bSt ky 

m.m k .^.R n F 

N < - 

*o 

1 + - 

h -y 



Ti£t di$n chu nh$t y = - 

2 I t 

TiSt dicn chir nh|U_ 

N 2 m.mic.^.RnF.1 


\dl | = - 

2* 0 

1 + — 
h 

e 0 <?o 

b. Lech tam nhieu : khi — > 0,45 hojjc — > ),224 

y h 


ti5t di$n bat ky : N < m.m k f u .R n F 
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Ti5t dim chu nhat 

N < voi £ 



Chu $ - Khi trt hop l&i tryng chinh : 


e 0 > (),7y ph4i tinh to&n khe nut 
0,9y < c n < 0,95y phSi d$l alt th 6 p chiu kdo. 
- Khi 16 hyp t£i tryng php : 

e 0 > 0 , 8 y phAi linh toan khe nut. 
e n > 0,95y phAi d^t aSt thdp chiu keo. 

Cdc kyhieu trong ncn lech tdm nhieu : 

F c di$n tich hiu ndn F c = 2 ab 


^> u h$ so o&ndo ndn l$ch tarn. 


<p h$ s 6 o&n ipc theo — 
h 

<p c h$ so oancho F c theo — 

2a 


< + fz 

Pu * - 

2 
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Neu liSl diyn hlnh T thl n'nh 

thco 



V.l.2.6. N6n cue b<> 


N < m . m k ,u RcbFcb 

ft I& h$ s6 di6m ti/a : 

khi luc ph&n b5 deu ft = 1 
khi ltjc phan bo lam giac ft = 0,5 
Rcb cudng dQ chiu n6n eye bO : 




F = b l 


1° 

A 


77777777777Zr 


b hi b& ryng tuong. 

/ Ih be dhi Unit loan, lav 
thco : 


/ = a + 2b 


^ Q 


77 7 777W, 


l = a + b 


b 


v 





l = c khi c < 2b 


I = 2b khi c > 2b 


Ti'nh 6n dinh cua 
va chieu cao cho tudng, 


th6 xay g^ich da la khong che chieu dhi 
try 6n dinh. 


V.I.3.L. C£p hang nha hi?n nay quy dinh : 


Cip nha 

1 

li 

III 

IV 

So ndm sir dung 

100 | 

60 

40 

20 


V.l.2.2. lie dhi ttfi da cua tufmg : L ct (m) 


Khi tren dau tirong li 

Cap nh i 

1 

II 

II 

IV 

San go vi mal go 

30 

24 

I 3 ; 

12 

Sin mal betong Ifip dung 

40 

32 

2 1 


San mal betong due tai cho 

50 

40 

3) 



Trong cac truang hgp sau phii giStn L ct 

1. khi ap luc gio t£r 70 den 100 kg/m 2 giSm 15 - 25% 

2. khi nha cao 20»i giftm 10% 

32 m giSm 20% 

48/7! giSm 25% 

3. khi be rpng d cua nha < 2 lan H (chieu cac tang) thi 

d 

giim theo ty Ie — 

2H 

4. khi s&n mSi betong lap dung co cac rau s§t cho liien 
ket v&o tuang thl coi nhu due tai chS. 
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V.l.3.3. Clifeu cao ttfi da cua tirtmg, tru : II (m) 
H = IK./J.I) 

b !& be day urung, iinh bSng met. 

(3 Ik he so cao day lav theo 2 bSng sau : 


BANG p CHO TUONG > 0.3m KHI L ct < 2.5 H 


So hleu 

vua 


P Iheo cac 

loal the xay 


... . 

Cap 1 

Cap II 

Cap III 

Cap IV 

> 50 

25 

2? 



25 


20 

17 


10 

20 

17 

15 

14 

4 


15 

14 

13 


BANG P CHO TUONG < 0,3m KHI L ct < 2.5H 


Bd dSy 

... 

ft theo so h$u vua 


ttuorng (cm) 

> 50 

25 

10 

< 4 

30 

27 

22 

20 

17 

25 

30 

25 

22 

18 

22 

33 

28 

23,8 

19.2 

20 

35 

30 

25 

20 

15 

40 

35 

30 

22 

11 

44 

39 

34 

24,4 

10 

45 

40 

35 

25 

5 

50 

45 

40 





K la h$ so dicu kien lam vice nhu sau : 

1. Tri so (3 cho tucrng < 0,3r?.’ gi&m theo 
Kj = 0,9 cho nh& cap 111 

K 2 = 0,8 cho nh& cap IV 

2. Ncu be day tucrng co tri so trung gian thl /? cung t(nh 
theo tri so trung gian. 

3. Neu try hlnh T thl b = 3,5r vtfi r = 

4. Khi chieu cao H > Lei thl chieu dili 6n djnh Lei = IK/?b 
(khong tinh theo chieu cao H). 

5. Cac he so khac cua K : 



- Tuong day < 0,3m co chiu t&i ky = 0,8 

- Tucrng dpc co cua k 4 = 


"tubng Irirciia 
'tirfrng khong eda 


- Tuong ngang co cua k 5 = 0,9 

- Khi L c , > 2,5 H k 6 = 0,9 

- Khi L ct > 3,5 H k 7 = 0,8 

- Tuong da kh6ng quy each ks = 0,8 

- Dau tucrng tu do' kg = 0,7 

- Khi co cot thep dpc /( > 0,05% 

phoi cot 1 ben k^ = 1,2 
phoi c6t 2 ben kj] = 1,3 


151 



6 . Khi chieu dai L ct rat nhA, khong qu£ trj so IK/ft) thl i so IK/ibthi 
chiSu cao H khong bj h?n chC vS c3u tao, chi can x&c dinh vc 

cuong do. 

7. Khi L c , < 2H thl chieu d2ti L ct v& chieu cao H phSi 
th6a man dieu ki$n II + L cl < 3 Ik/Jb 


8. Ricng doi vtii try Ik lay theo b&ng sau : 


B& dly tru (cm) 

X6y gach vu6ng v£n 

Xdy Ah khdng quy ctich 

>90 

0,75 

0,60 

70 » 89 

0,70 

0,55 

50*69 

0,65 

0.50 

< 50 

0,60 

0,45 


CM y : 

- Try giira 2 cira s6 c6 kich thutfc b x c vtfi c < b thl 
H = Ik./2.c, ncu F^ nh6 hon chiSu cao thuc tS thl try n&y co 
tinh chat (rang tr( mil khong chiu tdi. 

- Khi m()t dau try l£i tu do thl Ik duqrc nhan th£m vtfi 0,7. 


V.2. CHlftU DAI VA CHlfcU CAO TITONG 
_ChiSu cao tircrng ggch Hm xay vara 25 khi L/H < 2 


L 

Tirang kb6ng chju till 

Tu&ng chfu 

til 

H 

b = 30 

20 

10 

b = 30 

20 

10 

1,00 

9.9 

9,0 

6,0 

8.0 

7.2 

4,8 

1.25 

8.8 

8.0 

5.3 

7.0 

6,4 

4.2 

1,50 

7.9 

7.2 

4,8 

6.3 

5.8 

3.8 

1.75 

7.2 

6,5 

4,4 

5.8 

5,2 

3.5 

2,00 

6,6 

6,0 

4,0 

5.3 

4,8 

3,2 


Tinh thco H + L = 3/9b chira a') Ik. 


















CHISONG VI 

TINH KET C&J MONG 


VI. 1. BAN CHAT VAT LY CUA DAT 

VI.l.l. CIII TIKU CO BAN CUA DAT 

Ky Itieu 



V 

v k 

V n 

V h 

V 4 

V = 
G = 


th£ tfch tohn bO 
th£ tfch khf 


thS tfch nude 
th£ tfch hat 
th£ tfch r5ng 
v k + V n + V h 


= V r 


g : trQng luqng tohn phan 

g k : trQng - luqmg khf 

g n : trQng luqmg nude 

g h : trQng lupng hat 

A n : tjr trQng nude (A n = I) 

+ v h 


G k + G n + G h « G n + G h 


Dinh nghia 

y : dung trQng lh trpng luqrng don vj th£ tfch 
d : dung trQng kh& lh trQng luqrng hat trong don vi th6 tfch 
A : ty trQng Ih ty s6 trQng luqrng vh th£ tfch 


W : d0 3m la tjr so nude vh hat W = — 

Gh 


s V r 

n : d0 rong n = — 100; 


m : d0 d$c m = — 100. 

V 


e : h$ sd r6ng Ih tjr s6 V r( j ng vh V hat e 


Vr 

v h 


v n 

G : d0 bao hda Ih tV s6 V nm 4 C vh V,A ng G = — 

V r 

y Gh : Ih dung trQng dat khi bao hta. 

y<j n : & dung trQng d3t trong nude, y dn = y Gh - A n 
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Qunn h£ giira cac chi tieu : Biet y, A . W. 


d = 


m = 


% n 


I + W 

A n 

d- 1 = - 
m 


e 

! 4- e 


1 4 £ 

A - <3 A( i 4 W) - y 
3 " y 


A - d 
A 


G 


W.A 

= 7a^ ; /dh 


A 4 eA n 

< Yc in 

I 4 £ 


A -_A„ 

1 + e 


VI. 1.2. CHI TIEU TKANC THAI CUA DAI 


Cat then d6 chat tumig doi I) 

I. Phan locii cat fheo hat 


Phan loaf 

% trong lirqng cat kho 

Cat san 

Cat to 

Cat trung 

Cat nho 

Cat bui 

Hat tr&n 2mm chi£m tr&n 25% 

Hat tr&n 0,5mm chiSm tr6n 50% 

Hat tr£n 0,25mm chi£m trfen 50% 

Hat trev- O.lmm chiSm tr£n 75% 

Hat tr&n 0,1m/;; chi6m dtrdi 75% j 


2. Do clicit tttrxng doi D 


f max e 
D = - 

£ nuix e min 


e la he so r6ng tu nhien 
£ nYAX khi cat rai nhat 
e mm khi cat chat nhat. 




Quy pham xac dinh : 

0 < D < 1/3 cai rc'ri khong chiu lire 
1/3 < D < 2/3 ait chill vira 

2/3 < D < 1 cat chat. 


Dd chat 1 1 rang dot D theo he so rong e 


Cac loal cal 

06 chat 1 

chat 

Chat vua 

roi 

Cat san 

Cat to 

Cat trung 

F.'< 0.55 

0.55 < > < 0,65 

f > 0.65 

Cat nho 

Cat bui 

f. < 0.60 

f < 0,60 

0.60 < f < 0.70 

0.60 < f < 0.80 

f > 0,70 

r > 0.80 


Dtft set theo chi stf sfct B 

/ Hai gidi han Atterberg 

- Gidi han d to W d la do am dat lam thanli con giiun 
<t> 3 mm. 

- Gidi han nhao W nh la do am ciia dat khi tha non Va.iliicv 
vao thl non ngap dung 10mm 

2 Chi so deo = lV n ^ - 

Chi so d£o d6 phan loai dat, dong thdi con phan loaithico 
ham firing hat set 0,005mm. 


154 






Loai dat 

Ph&n theo <l> 

Phan theo P % hat set 

Set 

17 < *1> 

30 < P set 

A set 

7 < <!> < 17 

10 < P set <30 

A cM 

1 < <l» < 7 

3 < P set <10 

Cat 

0 < < 1 

1 0 < P set < 3 


3. Chi so set B 


w - w d w - w d 


Tran g thai clat set phan logti thee chi so set B 


B 

Trang thai 

Tinh chfit 

>1 

Long 

- Nhu chSt long thdng thireng 


Nhoo 

Gidi han nhao 

- Ctrdng dd chdng dkt * 0, ban than 
khhng co hinh dang nhSt djnh 

- Khi chiu li/c ngo&i co th3 I5y hinh 

0< B< 1 

Deo 

dang nhgt djnh ma kh6ng niit ne va 


Gidi han d6o 

co th& giii hinh 3y khi bo ngoai lire 

=0 

n 

Nda cling 

Gidi han co 

•Circrng dd chdng cgt kha, khdng th£ 
tuy y vgt n£n. W tang thi th£ tich tang 


•Ctfng r£n, co hinh thai vg th3 tich 


Cling 

nhSt djnh; W giam nhung th£ tich 
khdng giam. 


Tht du VU 

Cho y = 1,86; A = 2,66; V/ = 12%, tlnh e vS G 






A(l+W) - '/ 2,66x 1,12 - 1,86 1,12 

e _ ---= - = - = 0,60 

x 1,86 1,86 - 

WA 0,12.2,66 0,319 

G = = - = - = 0,532 

" 0,60.1 0,60 

Tht du VI. 2 

Cho y = 1,8; A = 2,67; W = 14%, tlnh t, n, m 
2,67x1,14 - 1,8 

f = - = 1,69 - 1 = 0,69 

1,8 

£ 0,69 1 

n = - = - = 0,408 ; m = - = 0,592 

l+£ 1,69 1,69 

VI.2. PHAn BO (JNG SUAT TRONG DAT 


VI.2.1. LUC TAP TRUNG 
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r/z 

k i 

r/z 

k i 

r/z 

k i 

r/z 

k , 

r/z 

K, 

0.00 

0.4775 

0,25 

0.4103 

0,50 

0.2733 

0.75 

0.1565 

1.00 

0,0844 

0,01 

0.4773 

0,26 

0.4054 

0,51 

0.2679 

076 

0.1527 

1.01 

0.0823 

0.02 

0,4770 

0,27 

0,4004 

0,52 

0.2625 

0.77 

0,1491 

1.02 

0,0803 

0,03 

0.4764 

0,28 

0.3954 

0,53 

0.2571 

0.78 

0.1455 

1.03 

0.0783 

0,04 

0.4756 

0,29 

0,3902 

0,54 

0.2518 

0.79 

0,1420 

1.04 

0.0764 

0,05 

0.4745 

0,30 

0,3849 

0.55 

0.2466 

0.80 

0.1386 

1.05 

0,0744 

0,06 

0,4732 

0,31 

0,3796 

0,56 

0.2414 

0.81 

0.1353 

1.06 

0.0727 

0,07 

0.4717 

0,32 

0,3742 

0,57 

0,2363 

0.82 

0.1320 

1,07 

0,0709 

0,08 

0,4699 

0,33 

0,3687 

0,58 

0.2313 

0.83 

0,1288 

1,08 

0,0691 

0,09 

0,4679 

0,34 

0,3632 

0,59 

0,2263 

0.84 

0.1257 

1,09 

0.0674 

0,10 

0,4657 

0,35 

0,3577 

0,60 

0.2214 

0,85 

0.1226 

1,10 

0,0658 

0,11 

0,4633 

0,36 

0,3521 

0,61 

0,2165 

0,86 

0.1 196 

1,11 

0,0641 

0,12 

0,4607 

0,37 

0,3465 

0,62 

0,2117 

0,87 

0.1 166 

1,12 

0,0626 

0,13 

0,4579 

0,38 

0,3408 

0,63 

0,2070 

0,88 

0.1138 

1.13 

0.0610 

0,14 

0,4548 

0,39 

0,3351 

0,64 

0,2024 

0,89 

0.1110 

1.14 

0,0595 

0,15 

0,4516 

0,40 

0,3294 

0,65 

0,1978 

0,90 

0.1083 

1,15 

0,0581 

0,16 

0,4482 

0,41 

0,3238 

0,66 

0,1934 

0,91 

0,1057 

1,16 

0,0567 

0,17 

0,4446 

0,42 

0,3181 

0,67 

0,1889 

0,92 

0,1031 

1,17 

0,0553 

0,18 

0,4409 

0.43 

0,3124 

0,68 

0,1846 

0,93 

0.1005 

1,18 

0.0539 

0,19 

0,4370 

0,44 

0,3068 

0,69 

0,1804 

0,94 

0.0981 

1,19 

0,0526 

0,20 

0,4329 

0,45 

0,3011 

0,70 

0,1762 

0,95 

0.0956 

1,20 

0,0513 

0,21 

0,4286 

0.46 

0,2955 

0,71 

0,1721 

0,96 

0,0933 

1,21 

0,0501 

0,22 

0,4242 

0,47 

0.2899 

0,72 

0,1681 

0,97 

0.0910 

1,22 

0,0489 

0,23 

0,4197 

0,48 

0.2843 

0,73 

0,1641 

0,98 

0.0887 

1,23 

0,0477 

0,24 

0,4151 

0,49 

0,2788 

0,74 

0.1603 

0.99 

0,0865 

1,24 

0,0466 
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1.25 

0.0454 

1,40 

0,0317 

1,55 

0,0224 

1.70 

0,0160 

rv> 

0 

0 

0.0085 

1,26 

0.0443 

1 41 

0.0309 

1.56 

0,0219 

1,72 

0,0153 

210 

0.0070 

1.27 

0.0433 

1,42 

0.0302 

1,57 

0,0214 

1.74 

0,0147 

220 

0.0058 

1,28 

0.0422 

1.43 

0,0295 

1.58 

0,0209 

1,76 

0.0141 

230 

0.0048 

1,29 

0.0412 

1.44 

0.0288 

1,59 

0,0204 

1.78 

0,0135 

240 

0,0040 

1.30 

0.0402 

1.45 

0.0282 

1.60 

0,0200 

1,80 

0,0129 

250 

0,0034 

1,31 

0.0393 

1.46 

0,0275 

1.61 

0,0195 

1,82 

0,0124 

260 

0,0029 

1.32 

0.0384 

1.47 

0,0269 

1,62 

0,0191 

1,84 

0,0119 

270 

0,0024 

1.33 

0,0374 

1.48 

0,0263 

1,63 

0,0187 

1,86 

0,0114 

280 

0,0021 

1.34 

0.0365 

1.49 

0,0257 

1,64 

0,0183 

1,88 

0.0109 

290 

0,0017 

1,35 

0,0357 

1.50 

0,0251 

1,65 

0,0179 

1,90 

0,0105 

300 

0,0015 

1.36 

0,0344 

1,51 

0,0245 

1,66 

0,0175 

1,92 

0,0101 

350 

0,0007 

1.37 

0,0340 

1.52 

0.0240 

1,67 

0.0171 

1,94 

0,0097 

400 

0.0004 

1.38 

0.0332 

1.53 

0,0234 

1,68 

0,0167 

1,96 

0,0093 

450 

0,0002 

1.39 

0,0324 

1,54 

0,0229 

1,69 

0,0163 

1,98 

0,0089 

500 

0,0001 


VI.2.2 TAl PHAN BO DfcU TRONG HINH CHIT N IAT 

T?i tSm M °z - ^2P 

T31 goc N a 7 = k-*p 



_rmn 

rri 

, 

«! 

4 


H 

ww 


>6 
















































































K 

1,0 

1,2 

1,4 

1,8 

1.8 

2,0 

2.2 

2.4 

2.8 

2.8 

3.0 

3.8 

0,0296 

0,0348 

0.0395 

0,0438 

0.0479 

0,0518 

0,0548 

0.0577 

0,0603 

0.0620 

0,0846 

4.0 

0,0270 

0.0318 

0,0362 

0.0403 

0,0441 

0,0474 

0,0507 

0.0535 

0,0560 

0,0508 

0,0603 

4.2 

0,0247 

0,0291 

0.0333 

0.0371 

0.0407 

0,0439 

0,0469 

0.0496 

0,0521 

0,0543 

0,0563 

4.4 

0,0227 

0.0268 

0.0306 

0,0343 

0,0379 

0,0407 

0 . 043 Q 

0,0462 

0,0485 

0,0507 

0,0527 

4,8 

0.0205 

0,0247 

0.0283 

0.0317 

0.0348 

0,0378 

0,0405 

0.0430 

0.0453 

0,0474 

0,0493 

4,8 

0.0189 

0,0229 

0,0262 

0,0244 

0,0324 

0,0352 

0,0378 

0,0402 

0,0424 

0,0444 

0,0463 

5.0 ' 

0.0179 

0,0212 

0.0243 

| 

0,0224 

0,0302 

0,0328 

0,0356 

0.0376 

0,0397 

0,0417 

0,0435 

6.0 j 

0,0127 

0,0157 

0,0174 

0,0196 

0,0218 

0,0238 

0,0257 

0,0276 

0,0293 

0,0310 

0,0325 

7,0 

0,0094 

0 , 0112 : 

0.0130 

0,0147 

0,0184 

0,0180 

0,0195 

0,0210 

0,0224 

0,0238 

0,0251 

8,0 

0,0073 

0,0087 ! 

0,0107 

0,0114 

0,0127 

0,0140 

0,0153 

0,0165 

0,0178 

0,0187 

0,0198 

9,0 

0,0058 ; 

0,0060 

0,0080 

0.0091 

0,0102 

0,0112 i 

0,0122 

0,0132 

0,0142 

0,0152 

0.0101 

10,0 

0,0047 : 

0,0056 | 

0.0065 

0,0074 

0,0083 

0,0090 : 

0,0190 

0,0109 

0,0117 

0,0125 

0,0132 


Ghi chu : 



Bang trf so ky (tiep theo) 


n . a 

3.2 

3,4 

3.8 

3.8 

4,0 

5.0 

8.0 

7,0 

8,0 

9.0 

10,0 

0,0 

0,250 

6,250 

0,250 

0,250 

0,250 

0,250 

0,250 

0.250 

0,250 

0,250 

0,250 

0,2 

0.2492 

0.2492 

0,2492 

0.2492 

0,2492 

0,2492 

0,2492 

0,2492 

0,2492 

0,2402 

0,2492 

0.4 

0,2443 

0,2443 

0.2443 

0.2443 

0,2443 

0,2443 

0,2443 

0,2443 

0,2443 

0.2443 

02443 

0.6 

0,2340 

0,2340 

0,2341 

0,2341 

0,2341 

0,2342 

0.2342 

0.2342 

0,2342 

0,2342 

02342 

0,0 

0,2198 

0,2199 

0,2199 

0,2200 

0,2200 

0,2202 

0,2202 

0,2202 

0,2202 

0.2202 

02202 

1.0 

0,2037 

0.2039 

0.2040 

0.2041 

0.2042 

0,2044 

0,2045 

0,2045 

0,2046 

0.2046 

02048 

1,2 

0,1873 

0,1076 

0.1878 

0,1880 

0,1882 

0,1887 

0,1807 

0,1888 

0.1888 

0,1888 

0.1888 

1,4 

0.1718 

0,1722 

0,1725 

0.1726 

0,1730 

0,1735 

0,17381 

0,1739 

0.1739 

01739 

0,1740 

1.6 

0,1574 

0,1580 

0,1584 

0.1587 

0,1590 

0,1598 

0,1601 ! 

0.1602 

0.1603 

0,1604 

01604 

1,0 

0,1443 

0,1450 

0,1455 

0,1460 

0.1473 

0,1474 

0,1478 

0,1480 

01481 

0.1482 

0.1482 

2.0 

0,1324 

0,1332 

0,1339 

0,1345 

0,1350 

0,1364 

0.1360 

0.1371 

0,1372 

0.1373 

01374 

22 

0,1218 

0,1227 

0,1235 

0,1242 

0,1242 

0,1264 

0.1271 

0,1274 

0,1278 

0,1277 

0.1277 

2,4 

0,1122 

0,1133 

0.1142 

0,1150 

0,1150 

0,1175 

0.1194 

0,1188 

0,1190 

0,1191 

01192 

2,e 

0,1035 

0,1047 

0.1058 

0.1068 

0,1073 

0,1095 

0,1106 

0.1111 

0,1113 

0,1115 

0,1118 
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V 

fl \ 

3,2 

3,4 

3.6 

3,8 

4,0 

5,0 

6.0 

7,0 

8,0 

9,0 

10,0 

2,8 

0,0957 

0 0970 

0,0982 

0,0991 

0,0999 

0,1024 

0,1036 

0,1041 

0.1045 

0,1047 

0,1048 

3,0 

0 0887 

0 0901 

0.0918 

0,0923 

0,0931 

0,09^9 

0,0973 

0,0980 

0,0983 

0,0986 

0,0987 

3.2 

0 0823 

0.0838 

0.0850 

0,0861 

0,0870 

0,0900 

0,0916 

0,0923 

0,0928 

0,0930 

0,0933 

3,4 

0,0765 

0,0760 

0,0793 

0,0804 

0,0816 

0,0847 

0,0864 

0,0873 

0,0877 

0,0880 

0,0882 

3.6 

00717 

0.0728 

0.0741 

0,0753 

0,0798 

0 0799 

0,0816 

0,0826 

0,0832 

0,0835 

0,0837 

3.8 

0,0664 

0,0680 

0.0694 

0,0706 

0.0747 

0.0753 

0,0773 

0,0784 

0,0790 

0,0794 

0,0796 

4,0 

0.0620 

00636 

0.0650 

0.0663 

0,06/4 

0,0712 

0,0733 

0,0745 

0,0752 

0,0756 

0,0758 

4.2 

0.0581 

0,0596 

0,0610 

0,0623 

0,0634 

0,0674 

0,0696 

0,0709 

0,0716 

0,0721 

0,0724 

4,4 

0.0514 

10,0560 

0,0574 

0,0586 

0.0597 

0,0639 

0,0662 

0,0678 

0,0684 

0,0689 

0,0692 

4 6 

0.0510 

0.0526 

0,0540 

0,0553 

0,0561 

0,0606 

0 0630 

0,0644 

0,0654 

0,0659 

0,0663 

4.8 

0.0480 

0.0495 

0,0509 

0.0522 

0,0533 

0.0576 

0,0601 

0,0616 

0,0626 

0,0631 

0,0635 

50 

0.0451 

0.0466 

0,0480 

0,0493 

0,0504 

0,0547 

0,0573 

0,0589 

0,0599 

0,0606 

0,0610 

6.0 

0,0340 

0,0353 

0,0366 

0,0377 

0,0388 

0,0431 

0,0460 

0,0479 

0,0491 

0,0500 

0,0506 

7.0 

0,0263 

00275 

0.0285 

0.0296 

0.0306: 

0,0346 

0,0376 

0,0396 

0,0411 

0.0421 

0,0428 

8.0 

0,0209 

0,0219 

0.0228 

0,0237 

0,0246 

0,0283 

0,0311 

0,0332 

0,0348 

0,0359 

0,0367 

9.0 

0.0169 

0.0178 

0,0186 

0,0194 

0,0202 

0,0235 

0,0262 

0,0282 

0,0298 

0,0310 

0,0319 

10.0 

0 0140 

0.0147 

0,0154 

0,0162 

0.0177 

0,0198 

0,0222 

0,0242 

0,0258 

0.0270 

0.0280 


CTy= k. 


77// (In \ '1.3 

Tim irng sual tai M 
P 


= 0,2733 


60000 


r 200 x 200 

Cy = 0,2733 x |,5 = 0,41 ktfcnr 
Thl dit VI.4 

Tmh ling xuat tai M va N 
Tai M o 7 = k : p 

a 6 






M 


a = 


= 3 


P = 


5 




cr 7 = (),5 x 3 = 1,5 kg!cm 2 
Tai N a, = k 3 p k 3 = 0,2034 

ay = 0,2034 x 3 = 0,61 ki'lcnr 

V 1.2.3. TAI PHAN BO TAM ClAC TRONG HINH CHU NHAT 
Tai dinh M ay = k 4 p ’ ^ 

Tai duoi N cr 7 = k 5 p 


a = 


Chieu a co 
Chi6u b co 


p khong doi, 
p lhay d6i 

Ban# tri so k 4 



M 


\ p 

a 

0,00 

0,25 

0,50 

1,00 

1,50 

2,00 

3,00 

5,00 

0.15 

0,250 

0,136 

0.101 

0,025 

0,012 

0,008 

0,005 

0,001 

0.30 

0.250 

0,186 

0,116 

0.051 

0.026 

0,017 

0,010 

0.004 

0.60 

0.250 

0.206 

0,160 

0,085 

0,050 

0.031 

0,024 

0,007 

1,00 

0.250 

0.209 

0,170 

0,108 

0,069 

0,045 

0.016 

0,009 

1.50 

0.250 ■ 

0,210 

0,173 

0,113 

0,080 

0,056 

0,033 

0.014 

2.00 

0,250 

0,211 

0,175 | 

0.H7 

0,087 

0,064 

0.041 

0,019 

3.00 

0,250 

0,211 

0,175 

0.119 

0,090 1 

0,071 

0,047 

0,025 

6.00 

0,250 

0.211 

0,176 

0,120 

0,092 

0,075 

0,051 

0.029 

10.00 

0.250 

0.212 

0.177 

0,121 

0,093 

0,076 

0.052 

0,032 

20,00 

0,250 

0,212 

0,177 

0,121 

0,093 

0,076 

0,052 

0,033 











VI.2.4. TAI PHAN BO f)EU TRONG HINH TRON 
Hlnh tr6n a t = k^p 

Hlnh v&nh khuyen : 

— — _ — —) 

R| R[ R2 R 2 

Rj b&n kinh ngoki v&nh khuyen 
R 2 b&n kfnh trong vknh khuy&n 






Bang tri so k 7 - k ' 7 • A. ' 7 __ 

0,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0 [\ ^1 0/10 I 0,25 0,50 







Vl.2.6. TAI PHAN BO TAM GIAC THKO HINH BANG 

B<)i todn p fifing I > 10b 

a } = k 8 p 



Being tri so kg 
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Thl du VI. 6 

Bdi todn ph&ng : tlm ung su3t t^i M, N, K 


Tra bSng k 7 



cr z = 0,48 x 2 = 0,96 kg/cm 2 
tfy = 0,23 x 2 = 0,46 kg/cm 2 
? zy = 0,26 x 2 = 0,52 kg/cm 2 



a l = 0,74 x 2 = 1,48 kg/cm 2 
N, ay = 0,19 x 2 = 0,38 kg/cm 2 
Cjy = 0,16 x 2 = 0,32 kglcm 2 


a z = 0,82 x 2 = 1,64 kglcm 2 
K Gy = 0,18 x 2 = 0,36 kglcm 2 
&jy = 0,00 x 2 = 0,00 kglcm 2 



VI.3. Strc CHIU Cl)A DAT 

VI.3.1. SUC CHIU TAI CUA DAT SET. A SET. A CAT 
Qn cii theo he so r6ng e va (rang that : 
cung khi W < 1,2 W d 

d6o khi W > 1,2 W d 

Siic chiu R kg:cm 2 tra thco Mng sau : 


T&n dlt 

Hd *6 rong f 

Trang thai a/ng 

Trang thai deo 

A cat 

0,5 

3.0 

3.0 


0,7 

2.5 

2,0 


0.5 

3,0 

2.5 

A s6t 

0,7 

2,5 

1,8 


1.0 

2,0 

1.0 


0,5 

6,0 

4,0 

Set 

0,6 

5,0 

3,0 

0,8 

3.0 

2.0 


1,1 

2.5 

1,0 


VI.3.2. SUC CH|U TAl CUA DAT CAT 

C5n cii theo he so r6ng e d6 xac dinh dO ch&t dong thfri 
x5c dinh d<j 5m theo : 

5m n2u G < 50% 

uot neu 50 < G < 80% 

no nuac neu 80 < G < 100% 




Sue chiu R kgktvr tni then bang sau : 


Ten dat 

Chftl 

Chat viia 

Cat san cat to kh6ng k£ do £m 

4 5 

3.5 

Cat trung kh6ng kl do &m 

3,15 

2.5 

Cat nho • Sm 

3 0 

2.0 

- uot v£ no nucrc 

2 5 

1.5 

C&t bui - &m 

2.5 

2.0 

- uCrt 

2.0 

1.5 

- no nu6c 

1.5 

1.0 


VI.3.3. HlftU CHInH sue CHUJ JAI CUA DAT 

Sue chiu ghi trong hai bAng tren ung voi be r(>ng mong 
b < \m va be sau h tu 1,5 den 2m. Trong thuc le neu chieu 
r(mg vSt chieu sau khac thl hicu chinh theo 

R n = m.n.R 

Rit & sue chiu tinh loan 

m la he so dieu chinh then he rong 

b - 1 

b < 5m thl m = 1 + -- a 

4 

a = 0,2 cho set va a set, a cat 
U - 0,5 cho cat 

b > 5m thl m = 1,2 cho set, a set, a cat 
m = 1,5 cho cat 
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n la hi so (lieu chi'nh theo be sou, 

h < 1 ,5m i hi n = |(),5 + 0,033h| 

h > 2m (hi n = 1 + — |d(h " 2(K))| 

mR 

d = 2,5 cho du 
d = 2,0 a cal, set 
d = 1,5 cho set 
Y la dung irong dal u'nh then kg/cm J . 

VI,3.4 CAC HAM WUNC QUAN 

lien noi suy va ngoai suy, trong tnrang hop dat ycSu 
la co lh<* u'nh sue ehju nen dal iheo cac ham tuong quan sau: 

HAM TUUNG QUAN CUA CAT 


Ten cat 

. _ 

H&m tuong quan 

am 

irdl 

norardc 

Cat san cat to 


R = ^—T 


Cat trung 


R 8f-2.4 

_ 


Cat nho 

R - ^ 

5 e - 2 

R = --- 

8 e - 3,6 

Cat bui 

R = 10 

5 f H 1 

6 

R= 57 

R = 

5 f - 1 
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HAM TUUNG QUAN CUA s£T 



VI.3.5. BANG TINH SUC CHjU CUA DAT R kg/cm 2 CHO e 



Ghi chu : Sue chiu in kem dau (*) \h theo quy dinh 





VI.3.6. DUONG Blfcu DlfcN SUC CHIU TAI CUA DAT 








VI. 3.7. TINH Sire CHIU CLA DAT THF.O LY LUAN N^N 
RlfiN DANG TUYfiN TINH 

Khi da hi?t dung tryng y T/m\ goc ma s£l trong <p, luc 
dinh C 77m'. be rOng b m vk be sau h m ta a') th6 tlnh th&ng sue 
chiu cua dai iheo : 

Mong trung t^m P u = (Ab + Bh) y + DC 
Mong lech t£m P| t = (A|b + Bh) y + DC 


A, A|, B. D tra iheo b&ng sau (theo <p) 




Truong h<;p cat, khong thi nghiem duoe goc >p. cd I lie' lay 
theo bing sau : 



VIA BIEN DANG VA DO LUN CUA DAT 


VI .4.1.TINH LUN THEO PHl/ONG PHAP CHIA LOP 
LAY TONG 

Trinh tu tilth nhu sau : 

- Chia dat thitnh tirng lop h = 0,25b. 

- V5 bi£u do ung sual theo ditSm tarn 

- Dinh pham vi inh hucVng a, = (),2o tx 

- Xac dinh p, = a lx ; p 2 == a, + a tx cho tirng lop (lay si) 
trung binh 6 giua lop) 

- Theo bi6u do nSn tra ra ej, e 2 ung voi p,, p 2 


- Ttnh Itf so nen a = - 

P2 “ Pi 

va do nen don vi a 0 =- 

1 + f 

- l inh do Itin tung lop S| = a,„ p; hj 

- Tinh d() lun t6ng c()ng S = Ia,„ p, hj 

Thi dn VI. 7 

Tinh lun voi a = 4m, b = 4m, p = 2,64, h = 2m dat 2 
lop : lop 1 y = 1,7; lap 2 y = 1,6 
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Bieu <ct3 nen nhtr satt 



Ch£n be day h, = 0.25 x 4 - \m 
Tra bieu do v\Y\ cc = 1 
Po = 2,65 - 0.34 = 2.3 kg/cnt 
Bo tri ban u t in h nhir sau : 



Pham vi nnh hudng dung <V di<?m 7 vi dr do 02o ls = 0,29t v 
so v<ri a, = 0.32 ih'i chenli lech dudi 0.05 kg/cm 2 '. 

Xac dinh va p^ theo bang sau : 



long hop bang unh tun nhu sau : 


Lap 

P? 

Pf 


*2 

<1 

«u 

1 

II 

aJ 

P 


h < 

a 

'i 

9 

a 

s c 

S 

1 

2.64 

0 42 

0,72 

0 58 

0,14 

0,063 

0,037 

100 

2.22 

82 

8.2 

2 

2.47 

060 

0,71 

0.59 

0,^2 

0,064 

0,037 

100 

1,87 

6.9 

15.1 

3 

2 14 

0 77 

0 69 

0.6 1 

o,oa j 

0.05S; 

$ 

o 

o' 

100 

1,37 

4 9 

20,0 

4 

1.88 

0 93 

0 71 

0 62 

0,09 ! 

0,0©5!0,056 

:oo 

0,95 

53 

25,3 

5 

1.76 

1.09 

069 

0,63 

0,06 

0,090 

CO 53 

100 

0,67 

3 5 

28,8 

6 

1.74 

1.25 

1 0 67 

0,63 

0 t 04 

0,05*’ 

0.C49 

100 

0,49 

2,4 

31 2 

7 

1.78 

1 41 

066 

0.02 

0,04 

0,(08 jO 065 

00 

0,37 

2,4 

33,6 


Lap I Iun 2(kv??, lop 2 lun 13/* /??. long cong iun 33.6c/??. 


VI.4.2.TINH LUN THEO PHININC PHAP LCTP TtfONU 

f>iroTN(; 

Noi dung plurung phap la bicn hieu do tam giac ihanh 
hieu do chtr nhai rung dien llth (co nghia Hi bien tai trong phan 
bo cue bo ihanh lai irong vo han). Nhir vay can lim be day h s 
cua Itrp luung dirung va tmh lun thco S = a () h s p 

la co h 5 = Ay, b (b la he rung mong) 

A** la he so Hnh s&n Ct cac bang sau : 

Awo ung v<yi lam mong mem (Belong cot thep) 

Av C ting v **i goc mong mem (Belong col thep) 

Av n ting vui tam mong cirng fgach da) 

Av ung vui lam mong iuyel doi cirng (hi long) 




a 

a~~ 

b 


Oat cuoi va ch\ 


A c£t 

ft « 0,10 


fi = 0,2 

« = 0,25 

Awo 

Awm 

A* 

^wo 

Awm 

Aw 


^wm 

Aw 

1.0 

1.13 

0,96 

0,89 

1,20 

1 01 

0.94 

1.26 

1.07 

0.99 

1.5 

1.37 

1,16 

1,09 

1,45 

1,23 

1.15 

1 53 

1.30 

1.21 

2,0 

1,55 

1.31 

1,23 

1,63 

1.39 

1.30 

1.72 

1.47 

1.37 

3,C 

1,81 

1,55 

1,46 

1,90 

1,63 

1.54 

2,01 

1.73 

1,62 

4.0 

1.99 

1.72 

1,63 

2,09 

1.81 

1.72 

2,21 

1.92 

1.81 

5.0 

2,13 

1,85 

1.74 

2,24 

1,95 

1.84 

2,37 

2,07 

1.94 

6.0 

2,25 

1,96 


2,37 

2.09 


2.50 

2,21 

2,72 

7,0 

2,35 

2,06 


2.47 

2.18 


2.61 

2,31 


8.0 

2.43 

2.14 


2,56 

2,26 


2.70 

2,40 


9.0 

• 2,51 

2,21 


2,64 

2,34 


2.79 

2.47 


10.0 

2,58 

2,27 

2,15 

2,71 

2.40 

2,26 

2.00 

2.54 

2,38 


a 

a - ~ 

b 

A drt 

A' sit , Sit dio 

A' 861 , S6t cifng 

li 

o 

u 

o 

// = 0,35 

ii 

o 

» 

o 


Awo 

^wm 

Aw 

Awo 

Awm 

Aw 

Awo 

Awm 

Aw 

1.0 

1.37 

1,17 

1,08 

1,58 

1,34 

1.24 

2.02 

1.71 

1,58 

1,5 

1,66 

1,40 

1,32 

1.91 

1,62 

1.52 

2.44 

2.07 

1,94 

2.0 

1,68 

1,60 

1.49 

2,16 

1,83 

1.72 

2,76 

2.34 

2,20 

3,0 

2,18 

1,89 

1.76 

2,5.1 

2.15 

2,01 

3,21 

2.75 

2,59 

4,0 

2,41 

2,09 

1.97 

2.77 

2,39 

2,26 

3,53 

3,06 

2,90 

5,0 

2,58 

2,25 

2,11 

2,98 

2.57 

2.42 

3,79 

3,29 

3,10 

6,0 

2,72 

2,41 


3,14 

2,70 


4,00 

3,53 


7.0 

2,84 

2,51 


3,26 

2.87 


4,18 

3,79 


8.0 

2,94 

2,61 


3,38 

2,98 


4.32 

3,82 


90 

3,03 

2,69 


3,49 

3,08 


4.46 

3,92 


10,0 

3 12 

2.77 

2,06 

3,58 

3.17 

2.98 

4.58 

4,05 

3 82 


It 



Trlnh I u Unh nhu sau : 


- Dira vao tv le klch think mong a = // cua dat va 

h 

loai mong, ira ra Au* va Unh h s = A^b 

a 

- Tinh ra a 0 = - va p gay lun bang a x 

1 + e 

- Tfnh ra cl() lun thco lap luang dirang S *= a () h s p. 


B^ng tra A^ c Unh lun (V goc mong mem (belong cot thcp) 



0,10 

0.20 

0.25 

0,30 

0,35 

0.40 

1.0 

0.568 

0,598 

0.631 

0,687 

0,790 

1.010 

1.1 

0,595 

0,627 

0,662 

0,720 

0,828 

1,059 

1.2 

0.621 

0,654 

0,690 

0,751 

0,863 

1 104 

1.3 

0.644 

0,679 

0.716 

0,780 

0,896 

1 146 

1.4 

0,667 

0.702 

0,740 

0,806 

0,927 

1.185 

1.5 

0.687 

0,724 

0,764 

0,832 

0,956 

1.222 

1.6 

0,707 

0,745 

0.785 

0,855 

0,983 

1.257 

1.7 

0.725 

0,764 

0,806 

0,878 

1,009 

1 289 

1.8 

0,743 

0,783 

0,825 

0.899 

1,033 

1.321 

1,9 

0.769 

0,800 

0,844 

0,919 

1,057 

1 350 

2.0 

0,775 

0,817 

0.862 

0,938 

1,097 

1.379 

2.1 

0,791 

0,833 

0,878 

0.957 

1.100 

1 406 

2,2 

0,805 

0,848 

0,895 

0,974 

1.120 

1.431 

2.3 

0.819 

0,863 

0,910 

0.991 

1,139 

1.456 

2.4 

0.832 

0,877 

0,925 

1,007 

1.158 

1 480 


>8 




0,10 

0,20 

0.25 

0,30 

0.35 

0,40 

2.5 

0.845 

0.890 

0.939 

1.022 

1.176 

1,502 

2.6 

0.857 

0.903 

0 953 

1,037 

1,193 

1,524 

2.7 

0.869 

0.916 

0.966 

1.052 

1.209 

1.546 

2.8 

0.881 

0.928 

0.979 

1,066 

1.225 

1 566 

2.9 

0,892 

0,940 

0.991 

1.079 

1.241 

1,586 

3.0 

0,903 

0,951 

1.003 

1.092 

1.256 

1.605 

3.2 

0.923 

0.972 

1 026 

1,117 

1.284 

1,641 

3.4 

0,942 

0,993 

1.047 

1.140 

1.311 

1.675 

3.6 

0.961 

1,012 

1.067 

1 , 16 ? 

1.336 

1,708 

3.0 

0,378 

1.030 

1,086 

1,183 

1.360 

1,738 

4.0 

0,994 

1,047 

1,105 

1,203 

1,383 

1,767 

4.2 

. 1,009 

1,064 

1,122 

1.222 

1,404 

1.795 

4.4 

1,015 

1,079 

1,139 

1,239 

1,425 

1,821 

4.6 

1,039 

1,094 

1.154 

1,257 

1,445 

1,847 

4.8 

1,052 

1,109 

1,169 

1,273 

1,641 | 

1,871 

5.0 

1,065 

1.122 

1.184 

1,289 

1.482 

1,894 

5,5 

1,096 

1.155 

1,218 

1,326 

1.524 

1,948 

6.0 

1,124 

1.184 | 

1.249 

1,360 

1,568 

1,998 

6,5 

1,150 

1,211 

1.277 

1,391 

1,599 

2,044 

7,0 

1,173 

1,236 

1,304 

1,420 

1,632 

2,086 

7,5 

1,195 

1,259 

328 

1,446 

1,663 

2,125 

8,0 

1,216 

1,281 

1,351 

1,472 

| 1,692 

2,162 

8,5 

1,236 

1,302 

1,373 

1.495 

1,719 

2,197 

9.0 

1,254 

1,321 

1,393 

1,517 

1.744 

2,230 

j 

9,5 

1,272 

1.340 

1,413 

1,538 

1.769 

. 2 * 261 

10.0 

1,288 

! 1.357 

1,431 

1,558 

; 1,792 

■ 1,290 

11.0 

1,319 

1,389 

1,465 

1,595 

1,834 

1,344 

12,0 

1,347 

1.419 

1 1.496 

1,629 

1,875 

' 1,394 

13,0 

1.372 

1,446 

1,525 

1,661 

1,909 

1,440 

14,0 

1,396 

1,471 

1.551 

1,689 

> 1,942 

1,482 




a 

0,10 

0,20 

— . 

0,25 

0,30 

0,35 

0,40 

15,0 

1,418 

1,494 

1,576 

1,716 

1,973 

1,522 

16,0 

1,439 

1,516 

1,599 

1,741 

2,002 

1,559 

17,0 

1 459 

1.537 

1,621 

1,765 

2,029 

1,594 

18,0 

1,477 

1.556 

1,641 

1,787 

2,055 

1,626 

19.0 

1,495 

1,575 

1,661 

1,808 

2,079 . 

1,657 

20 

1 51 1 

1,592 

1.679 

1,828 

2,102 

2,687 

25 

1.583 

1,668 

1,759 

1,915 

2,202 

2,814 

30 

1,642 

1,730 

1,824 

1,986 

2,284 

2,919 

35 

1.692 

1,782 

1,880 

2,047 

2,353 1 

3,007 

40 

1,735 

1,827 

1,927 

2,099 | 

2,413 

3,084 

50 

1.807 

1,903 

2,007 

2.186 ! 

2,513 

3,212 

60 

1,865 

1,965 

2.072 

2,257 

2,594 

3,316 

70 

1,915 

2,017 

2,128 ; 

2,317 

2,664 

3,404 

80 

1,958 

2,063 

2,176 

2,369 

2,723 

3,481 

100 

2,030 

2,139 

2,256 

2,524 

2,824 

3,569 


Thl du VI. 8 



Dung phirang phap ldp tucrng 
duang tinh lun m6ng sau : 

a = b = 4m, p = 2,64 kg/cm 2 

h = 2; a = 0,062; 

e = 0,71; n = 0,35 


Chia mong ra I&m 4 phan c?nh 2x2. Di£m tAm mong 
\6n bSng 4 di£m g6c m6ng nh6 v6i a = 1, tra ra = 0,79. 






H = 2h s = 11 m: |i 0 = 2.64 - 0,34 = 2,3 
3 x 0.037 x 9.5 + S x 0.056 x 4 

‘*om ~ 

2 x 30.25 

2,845 

=-= 0,047 

60,5 

S = 0.047 x 550 x 2.3 = 59.4cw. 

Vl.4.4. 11NH IAIN THEO QUY PHAM 

(Tin Win la phtrong phi'ip chia lap lay u'mg nhirng khong 
diing biCfu do ncn ma diing he so trung hlnh cua he so non a 
\u he so.rftng f thco cong thuc : 

Pi 

s = Ip, hj - 

K , 

0,76 cho cat 
0,72 cho A cat 

0,57 cho A' set 

0,43 cho Set 

* T(nh Uii iM du VI. 7 

Lop 1 y = 1.7 a = 0,062 c = 0,71 p = 0,43 

Lop 2 y = 1,6 a = 0,090 e = 0,68 p = 0,57 

Chpn be day lop = 1/n. 


1 + e 

vdri Ej =- p, Pi = 

at 



Bi^u do irtig sua'i, pham vi 7m nhir thl lu VI.7 
1 ,71 

E, = —— x 0,43 = 11,85 
0,062 


. 1,68 

E, = — x 0.57 = 10,65 
OpS 


0.43 


s, = 100 X - 

[1,15 + 2,13 + 1,61 + 0,56| *= 19,7cm 

11.85 

0,57 


s 2 = 100 X - 

(0,56 + 0,77 + 0,56 + 0,41 + 0,16| 

10,65 

= 13.1cm 



S = S| + S : = 19,7 + 13,1 = 32,8cm 


VI.4.5. TINII I,UN DO MONG BfcN CANH 


Khi tlnh d0 lun cua truing dan mk E < 75 kg/cm 2 . Va 


khokng ckch giua die tarn mong L 



. P Ik t6ng lire 


dpc cua mong ben tfnh bang tan. Ik ting suat thudng xuyfin 
77m 2 t?i m5t day chiu non cua mong dang nghien cuu, thl phSi 
tlnh knh hirtVng cua mong ben canh. 


Ncu tlnh theo phirong ph;ip chia lop lay t6ng thl tkc 
dung cua mong ben cong them vat) bitSu do a,. 


c 
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h s = 2 x 0,79 = 1 ,5Hm = 158tm. 

0,062 

a„ = - = 0,03626; p = 2.64 - 0.34 = 2,30 

1.71 

S = 4a 0 h, p = 4 x (1,03626 x 158 x 2.3 = 52 Jem 
* Ti'nh then diem trim ; a = / A^ 0 - 1,58 
h s = 1,58 x A = 6.32 = 632cm 
a„ = 0,03626; p = 2.3 kg/cm 2 
S = a 0 h s p = 0,03626 x 632 x 2.3 = 52,1cm 
Hai each ti’nh ket tju3 nhu nhau. 

V/1.4.3.TINH I.UN THEO IXXP TITONG DtJ(TNG DAT 
khOng DONG NHAT 

Khi dat co nhieu lap khac nhau thl ta d6i ra myt lop 
dlong nhat. 

- Ta coi ung suai phan bo thco tam giac 

- Chicu s3u linh loan lay H = 2h s (mh h s = A^-b dua 
tlhco lop dal nao ldn nhat) 

Hy so a<, m tinh nhir sau : 


h i a ( , 171 + ,2^2 + hWi z 3 
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TM du VI 9 


Tinh lun iheo lap tuang 
duang dong nhal : a = h = Am 

h = 2m\ p = 2,64 kg/cm 2 
Lap 1 Set : ft = 0,35 
a 0 = 0,037, y = 1,7 
Lrtp 2 A s£t ft - 0,30 
a () = 0,056, y - 1,6 

I/rp 2 chiem nhicu nen lay 
u = 0,3 

a - 1, tra ra = 0,687. 
h s = 0,687 x 2 x 4 = 5,5m 



- N6u ti'nh theo phuang phap lap tuang duong ihl cOng 
I hem tac (Jung m6ng ben theo he so goc A W( 

Thl du VI. 10 : 

TInh lun m6ng A a') k6 Jtnh hudng cua mong B b&ng hai 
phuang ph£p ; bict d3t dong nha; n = 0,3; y = 1,8; a = 0,018; 
£ = 0,68; pi = 2; P 2 = 1.5 

/. Phurmg phdp chia Idp lay 1 tong. 



- BS efiy ldp hj = lm 

- Ph?m vi chju nen dung 6 di£m 8 vdi a, = 0,30 so vdi 
0,2 <7 U = 0.2 x 1,71 = 0,342 ch£nh l$ch nh6 han 0,05 kg/cm 2 . 



- Nghi^m lai 2 dicu kicn 

1,68 

E = - x 0,72 = 61 <75 kglcm2 

0,018 


L = 2' 


V 17,1 

B&ng tlnh nhu sau 


= 2 ^ 3,51 = 3,75 


1 

2 

3 

4 

5 

6 

7 

8 

9 

0,45 

0,63 

0,81 

0,99 

1.17 

1,35 

1,53 

1.71 

1,89 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0,20 

0,12 

0,07 

0,05 

0,03 

0,02 

0,01 

0,014 

0,011 

1,38 

0,83 

0,48 

0,35 

0,21 

0.14 

0,12 

0,10 

0,08 

0,204 

0,136 

0,094 

0,071 

0,055 

0,043 

0,035 

0,028 

0.024 

0,203 

0,131 

0,087 

0,060 

0,044 

0,033 

0,025 

0,020 

0,016 

0,001 

0,005 

0,007 

0,011 

0,011 

0,010 

0,010 

0,008 

0,008 

0,03 

0,12 

0,17 

0,27 

0,27 

0,25 

0,25 

0,20 

0,20 

1.41 

0,95 

0,65 

0,62 

0,48 

0,39 

0,37 

0,30 

0.28 


100x0,018 r 1,73 


+ 1,41 + 0,95 + 0,65 + 0,62 + 


+ 0,48 + 0,39 + 0,37 + 


0-1 

- = 6,3 



2. Phuong phdp Idp tumg duong 
ULun do A 

0,018 2 

a„ = - = 0.0107; a = - = 2; p = 0,3 

1,68 1 

/V = 0,938; h, = 4 x 0,938 r. 1 = 3,744 

po = 2,0 - 0,18 x 1,5 = 1,73 

Sj = 0,0107 x 374.4 x 1,73 = 6,94cm 

iLitn do B : 

5 i 

a’ = ~ = 5 -* A’ wc = 1,289 

3 ' « 0,197 

a" ~ ~ = 3 •* A” wc = 1,092 
1 J 

h s = 2 x 0,197 x 1 = 0,394 
p 0 = 1,50 - 0,188 x 1,5 = 1,23 
S 2 = 0.0107 x 39,4 x 1,23 = 0,52 cm 
DO lun tftng cOng : S = Si + s 2 = 6,94 + 0.52 = 7,46cm 
Chi chu : Tlnh d$ lun theo phuong ph4p ldp tuong duong 
Idn hcrm phuong ph4p chia lop lay t6ng vi phuong phap sau nay 
da h<im che ph?n» vi chju ndn 0 mOt tri sO 2n dinh. 

Vl.4.6. TINH LUN THEO THOI GIAN 

Trong qua irlnh d3t chiu n6n, nude vi h?t chiu ndn theo 
quy lujflt sau : 
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t = 0 chi cd nude chiu ndn 
t = ti nude chiu m0t phSn, hyt chiu m0t ph3n 
* = *2 > l i nu< ^ c tho&t di, hyt chiu nhidu Idn 
t = oo tohn b0 dp lye do hyt chju. 

Bidn thidn d0 lun phy thu0c vdo biSn thidn luqmg thodt nude. 

Kdt qui nghidn cuu phuong trlnh vi phtn ndn tham hay 
a trlnh ty lun theo thdi gian : 

D0 lun cu6i cung S = ^ h $ p 

St 

Ty cho die d0 ndn ch$t Q(t) = — 

S 

Tra Mng tlm ra ede h$ s6 N 
Tfnh ra h$ s6 | 

^ a 2 c 2,5k,(1 + e m) 

4h 2 y n ah 2 

k, la hd s6 thdm (don vj : cm/ndm) 
a Id h$ s6 ndn cm 2 lkg 
e, + e 2 

— 

2 

y n = 0,001 kg/cm 3 (dung trpng nude) 
h = dudng thdm ddi nhdt (cm) 



N 

Tim ra thdi gian lun t = -j (nSm) 

Thdi gian lun hct, tuc la Q(t) = 1 thl S(t) = S. L 
6 

N = 6 thl T = | . 


Cdc trudng hap khdc nhau ve mik dp nen chfit 


Truong hop 0 

- Nude thoat 2 chieu 

H 

h = — 

2 

- Bi6u do ung suat chu nh£t: 
mong bin ldn, chiSu day nh6 


i i i 4Xi XMTT.m 


j 

l 


-j 

H 


;! •* :*» *: 




Q = 1 - e' No 
Trudng hap 1 

- Nude thoit 1 chieu 

- BiSu do ung suat lam giic 
thu^n (lun do tu trpng) 


; i irm j-rrj-fn 


nr 

S/////7X 


k 

*77777771 

ys////s)>ssss//sA 


O = 


1-1,03 e N1 


e 9N1 
27 






Truong hop 2 

- Nude tho6t 1 chifiu 

- Bi£u d5 ung suat tam gi&c 
nghjch (m6ng thudng) 

Q=1-0,59 J e N2 +0,37e' 9N2 ...j 
Trudng hop 0.1 

- BiSu d5 ung su3t thang thuyn 

- Ung vdi trudng hgrp d2t dSp 
chua 6n d|nh da xay cSt 

Noi = N 0 +(N! - N 0 )J 
Pa 

J phy thupc v = — 

Pb 

Trudng hop 0.2 

- Bi6u d6 ung suSt lhang nguQc 

- Ung vdi trudng hgrp m6ng ldn 
vh d2t chua 6n djnh ho&c edng 
trlnh nhd x^y tr&n cong trlnh Ion 

No 2 = N 2 + (No - N 2 ) J* 
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Pa 

J’ phy thuOc V’ = — 
Pb 




BANG TR| SO N UNG VOI DO NfeN CHAT Q(t) 


Q ( t ) 


W, 

n 2 

Q ( t ) 

Wo 

W, 

W 2 

0,05 

0,005 

0,060 

0,002 

0,55 

0,590 

0,840 

0,320 

0,10 

0,020 

0,120 

0,005 

0,60 

0,710 

0,950 

0,420 

0,15 

0,040 

0,180 

0,010 

0,65 

0,840 

1,100 

0,540 

0,20 

0,080 

0.250 

0,020 

0,70 

1,000 

1,240 

0,690 

0,25 

0,120 

0,310 

0,040 

0,75 

1,100 

1,420 

0,880 

0,30 

0,170 

0,390 

0,060 

0,80 

1,400 

1,640 

1,080 

0,35 

0,210 

0,470 

0,090 

0,85 

1,690 

1,930 

1,360 

0,40 

0,310 

0,550 

0,130 

0,90 

2,090 

2,350 

1,770 

0,45 

0,390 

0,630 

0,180 

0,95 

2,800 

3,170 

2,540 

0,50 

0,490 

0,730 

0,240 

1,00 

oo 

00 

00 


BANG TRI S6 J 


V 

0,0 

0,1 

0,2 

0,3 

0,4 

0,5 

0,6 

0,7 

0,0 

0,9 

1,0 

J 

1,00 

0,84 

0,69 

0,56 

0,46 

0,36 

0,27 

0,19 

0,12 

0,06 

0,00 


BANG TRI S6 J’ 


V 

1,0 

1,5 

2,0 

2,5 

3,0 

3,5 

4,0 

4,5 

J ’ 

1,00 

0,83 

0,71 

0,62 

0,55 

0,50 

0,45 

0,42 

V 

5,0 

6,0 

7,0 

8,0 

9,0 

10,0 

15,0 

20,0 

J ' 

0,39 

0,34 

0,30 

0,27 

0,25 

0,23 

0,18 

0.13 


Thi du VJ.11 

TInh lun ihco thdi gian cua mong chju tii deu vo h?n : 
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a = 0,015 cm 2 lkg 
e = 0,8015 

£ m = 0,80; 
k t = 10' 8 cm/S 
= 30 cm/nttm 


P= a k 3/cm^ 

oxa a J3 M. 


Cat 


Set 


% Z ? r ' 

tham 


5®t k hong |-| | 


E 

in 

ti 


a 0,015.2.500 

S = - p.h = - = 8,32 cm 

1 + e 1,8015 


s 


2,5 x 30 x 1,80 

-- = 0,355 

0,001 x 0,015 x (500) 2 


N 0 

t = -|- N 0 tra d tr&n. Khi Q = 1 thl N 0 = 6 


DO iun theo thdi gian nhu sau : 


Q(t) 

0,1 

0,2 

0.3 

0,5 

0,8 

0.9 

1,0 

No 

0,02 

0,08 

0,17 

0,49 

1,40 

2,09 

6,0 

Vt»m 

0,06 

0,23 

0,48 

1,38 

3,95 

5,9 

16,9 

St 

0,83 

1,66 

2,50 

4,16 

6,66 

7,50 

8,32 


Tht du VI. 12 

Tfnh lun theo thOi gian c6ng trlnh sau : 

Pa = 3 kg!cm 2 ; p b = 2 kg/cm 2 











Tren dft thi : 

ikhi S, = 10cm thi t = 2,17 nSm 
khi t = 0,5 nam thi S, = 5,5cm 
Tu 6 n&m tr<5 12n S, = 12,5cwt 

VI.4.7. QUY DINH vfe 11$ S<5 EP LUN a 

a < 0,01 cnt 2 /kg dSt it lun 

0,01 < a < 0,10 cnr/kg dat lun vira 

0,10 < a dat lun nhieu 

Vdi bun (4c loai, cat bui roi bao hoa, d3t set nhao thi 

thuCrng a > 0,10 


VI.4.8. DO LUN CHO PHEP NHA DAN DUNG VA 
C6NG NGHlfcP 


So 

tt 

KfcSu kot cm nha vS mdng 

Trj so 
lun 
[cm] 

Tfnh 

chirt 

lun 

1 

* Nha co tudng, khdng c3t thep, x&y trdn mong 





don vh mong bang vbi ty IS giua chi&u dai L 





vk chibu cao H cua tudng. (H tu d$ mdng ISn) 



Dd 


Khi L7H > 2,5 

8 


lun 

7 

Khi LVH <; 1,5 

10 


blnh 





quSn 

2 

- NhS tudng g?ch cd gi&ng bStdng cdt thop 





ho£c g^ch c<5t thdp (khdng phu thudc H) 

15 
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S 6 

TT 

Kleu kdt cau nh£ va m6ng 

Trl so 

tun 

[cm] 

Tmh 

chat 

lun 

3 

Nh& toan b<5 kSt c&u khung 

10 



4 

- Mong toan kh6i bdt&ng c6t thep: Thap 





m/dc,6ng kh6i, sild, 16 cao 

30 



5 

- M6ng nha cdng nghidp mdt &ng 





Kho&ng each cdt 6m 

8 


tan 


Khoang c&ch cdt llm 

12 


tuyff 





d6i 


VL4.9.HI&U LON CHO PHEP NHA DAN DUNG VA 
C6NG NGHlfeP 


S6 

TT 

Tdn ket ckx 

" ' 

Cat 

v& 

sdt 

ctfng 

Set dfc> 

1 

06 d6c dirorng c&u chay, m£y tdi 

0,003 

0,003 

2 

Hidu lun gii/a mong cdt nhd d&n dung va edng 
nghi$p. 

* K6t c&i khung bd&ng c6t thep 

0,002/ 

0,002/ 


- Hang cdt ngo&i x&y gach 

0,007/ 

0,001/ 


* K£t c5u khdng phdt sinh ting sudt phu thOm 

0,005/ 

0.005/ 

3 

khi m6ng lun khdng ddu (/ khoang c£cb cac 
true mong). 

Dd lun ti/crng d6i cac tudng gach 

Nha d&n dung nhidu t&ng 

Khi L ; H s 3 

0,0003 

0,0004 


Khl L : H i 5 

0.0005 

0,0007 





So 

TT 

Ten ket cau 

Cat vi 
Set ciing 

Set deo 


L la chifcu dai tuang 

H la chilu cao tuang tu mong 
- Nha xudng 1 tang 

0,001 

0,001 

4 

Do nghi&ng mong kh6i hay vanh 
khuyln cua eftng trinh co do cling Ion 
vai to hop bit Igi nhlt cua tai trong 

0,004 

0,004 


VI.5. TINH MONG 

Vl.5.1. MONO TRKN N^N THIEN NHlfcN 

VI.5.1.1. Mong dun triing t&m 
Dien tich : 


F = 


N 1 


R-/h 

N H : Tai trong lieu chu^n den 
nen (T) 

R : Sire chiu cua dal (Tim 2 ) 
y : Dung trong dfit (Tim 
h : Do sau mong (w) 

Co F tlm ra cac canh F = a" hoac F = ah 





Mong dan cau tpo nhu sau : 

Mong ticyet doi cwig : gach. da. betong khong col ihep. 
Mong hoan loan chiu nen. 


b = b’ + 2h m tga 




b - b’ 
2tga 


N H 


b'.- 

4~r 

h, 

i r 

Fv 

1 

-*-, — 

2__ 


BANG TRj SO tg« 


Vat lieu lam mong 

tga 

Cat tao 

- Gach xSy vira tarn hqp 

0,50 

%!• 

l 

- Gach x&y vi/a XM 

0,67 

zl 

3 

- B&tong ngheo 

i 

0,75 

-1 

AJ 

\ 

; 

• B6 t6ng tnirdng 


A 

1 


Mong cd do cung huu han . belong cot tiiep. 

Mong chiu keo la chinh, chieu cao mong phSi d&m Mo 
cho c(n khong choc thung mong. 
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N" 



Tuy he day h m ma chon so cap phiii tpat. 

Cot ihep khong duuc nho hon IQwim vui cu ly tir 1(H) 
den 2()i Omm. 

Lop ban ho tu 3,5c/?! den 1cm. 

Thep cot phai dat sat vi mong. 

Ti'nh cot thep : 

1 9 M n 

1M|, = — Rfa - a c Hh c + 2b) - F H , =- 

24 (),9h„.m a .R., 


1 9 Mint 

^tni = R(b * h c) ( a c + 2a) -» Fj,n = 

24 (J,9h () .m H .R a 


Co lh£ Unh gan dung bang each cat lav chieu rung lm va 
ttnh nhir con son : 


M = 


R(a - a^) 


F, = 


R(a - a^ 


V^.ho.nvR;, 



VI.5.1.2. Mong d<m lech tfim 

Dien lich : 


F > 


N 1 


R - yh 




Kiem tra tmg stiat dirdi 
tic motif'. 


'WJWril 

K 




N M 

Pm,i.x = + + 

F W 


!- 2R Pminfjjj 


n, 

n 


Pmo 


N M 

- — + yh > 0 
F W 
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N Pmax Pmin 

P.u = - + ’/h =-< R 

F 2 

Can lao : dS cho p m j„ > 0 thl a > 6e hay a < 3b 


Tinli cot thep : nhu mong (rung lam. 



N M(lll 

V<Vi <7„ = — va F a ,| =- 

ah (),9h 0 .m a .R a 


Quy dinh : 

- Mong co cau I rye 757, ho^c mong Ip thifin co cau true i true 
157 va R < 1,75 kg/cnr (hi ung suat bat buOc hlnh thang voi 

Pmin 

- > 0,25. 

Pmax 



- Neu mong khong co cau true thl co th£ lay p mm < o 
3c 

nhirng phii d&m b&o — > 0,75. 


Vl.5.1.3. Cac loai mong khac. 

Mong bang : 

C&t ra 1 m dai 

N m Re 2 

b = - M = - 

R - yh 2 



Fa 


_ M 
0,9m a R H h o 



^D t; ,b 


W, 


vanh khuven ~ 


Dfh + b 2 
D, b + b 
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Neu F m( - >n g < F ri j cong trinh thi imri dung mong viinh 
khuvcn. 

Mon# co idi tron\> n\>tm$ . 

Luc ngang H do gio hoac 
lye ham cau ch#y sinh ra. 

Can ki£in tra chong trucjl. 

f.N 

- > 1,3 + 1.5 



lye mo $at N 


VI.5.2. MONC; COC 


VI.5.2.1 Khui n\tm chung : 

Mong oyc gom ax; dan va 
dai, co hai each gvi : 

- Non epe (lur diii tr(V xuong). 

- Mong eye : gom dai, epe, dal. 

Mong coc chiu lire do lire 
chong R r (V tniii epe va lire ma sat 
Rf <V than epe 

Phan Ian coc. 

- Cpc xuyen dat mem den dai 
cirng gpi la cpc chong. 




- Qx chi xuven dal mem la coc ma £U, nhung \fin co lufc 

chonp <V mui : R = R t . + R, 

- Theo v(i! lieu cpc- g<\ c\x ihep, ax: belong. 

- Then ih* cong : c^x xo&n. ax: dong. 

Phan loai mm g 


- Mong dai thap ax va dai nam irong dal. 

- Mong dai cao : dai nam tren mat dai thien nhien. 
Ctfn fao coc 

. Coc go ph^i ngam trong ninrc. 
khong chiu duac muc nuoc len xuong: 
g6 ca cav thi toi / =■ 6 + If 'm\ = 

16 -r 32cm. Neu ph&i noi : moi noi 
each dai 1.5m va moi noi (V hai c<;x 




each nhau 0,75m. Dinh exx cira bang* 
bit dai thep cho khoi toe. Mui epe vat 
nhpn. neu dal s6i phai bit thep. Co tht? 
lien kel bang g6 nho va bulong <I>16 
each nhau 0,5 den 1 m. 

Coc bd tong : dal va kho thi 
cong. Dung cho cong trlnh nang, muc 
nuoc ngam khong 6n djnh. Thuirng dung 
epe vuong, iron hoac ong. Thep dpc 
chiu luc. Thep dai phan bo va chong 



va khi dong. 
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VI.5.2.2. Sut* chin tai cua one dmi. 

Hien nron^ vm' m khi don# coc. 

Dal chia ra 4 vung : 

- Vung 1 : 2 den d 

10 mm dal nen ral chal thanh 
ao hao than cue. 

- Vung 2 : 0,7 den 3d 
dal bi pha hoai hoan loan, 
hi iroi Ion. 

- Vung 3 : 3 den 6d 
dal khong bi pha hoai nhung 
do am tang do niruc vung I 
vb 2 don sang. 

- Vung 4 : 8 den 12d dal khong hi pha hoai ax: ding 
suu ihi vung nay ding rong. 

Neu dal set ihi khi dong do choi e tang vi a do nhdn 
do niruc ihoat di khong kip; nghi mol Ihdi gian Ihi do hoi giam. 

Neu dal cat, niruc ihoal nhanh. dit nen chal oc nen do 
choi giam, nghi mot ihdi gian cac hat cal quanh ax: bi chuy^n 
dich nen do choi lang nhanh. 

Mui ax: gay ra ung suai phan bo iheo hinh panbole. Neu 
nhieu c()c ihi o ] > a. Muon cho a j = a. nghia la in lun cua 
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Lap 

'i 

h p 

f, 

ul, 

ul.t, 

Cat to 

0.9 

5,35 

5.5 

1.08 

5,94 

A set 

1.1 

6,35 

2.4 

1,32 

3.17 

Cat trung 

2.0 

7,90 

6.2 

2.40 

14.88 

Set j 

1.4 

9,60 

4.6 

1.68 

7,73 


X»/jfj = 3I.72T 

Luc chong mui ct>c a lap set 
B = 0.3. h = 10.5; a = 365 

F x a = 0,3 x 0,3 x 365 
= 32.85T 

Cho c(,x: dan, dai thap 
m = 0.51 

P.r-nh loan = 0.51(31.72 + 32,851 
= 32.93T. 



VI.5.2.3. Thi nghifem tai trong tinh 
- Sau khi tfnh sue chju ciia coc thuang phai thf ngliiC’m 
tai irong tinh dS kiSm tra lai sue chiu ciia coc. 





- Thucrng done 1 nhom 5 cot : 
bon eye ben lam doi tryng d£ thu eye 
Ci giua 

- Dung kich dau tyo sue non. 

. . I „ I 

- Cap tit (rung bang — den — Pu. 

15 10 

- Dat dit dc? nua gio, set I gio. 

- DO lun khong qua l),l/>i/» Ihl dune 

- Ve bi£j dft S(P) xac dinh sue chiu tai pha ho<ti theo : 

P ung vui S = 4 (Wi«i 

Pi ma Sj = 5Sj.| Pts'„ 

Pj ma Sj = 2Sj i nhung Sj khong 
cham dut theo thdi gian. 

P gida han (P g |,) la cap truck eita 
P pha hoai (P ph ). 

P tinh loan (P„) = mPgf,; m nhu 
d tren. 

Neu F„ nay Idn hon P^n^ke thl rut hot eye. ncu nguoc 
lai thi phai tang so coc hoae dung coe dai hon. Thu tinh eho 
ket quit dang tin cay nhfit. Neu tong so luung thiet ke tren 200 
coc thl nhat dinh phai thu tinh. 
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VI.5.2.4. Tin nghi6m tai (rung dftng 
Truce khi due cue d**i Ira. thudng due \°U so lirpng de 
tliu tai ironj: done then cong I hue sau : 



P sire chiu ux. (T) q ( Irpng lirirng d£m (T) 

F tiet dipn cik. (enr) m he so dieu kipn lam vi£c 

c dp choi (cm) nhu b&ng Uirdi. 

0 irpng lirirng bua (T) n he so each dong va vat lieu ciic 

4 irpng lupng cot (T) k he so phpc hoi lire dong. 

H chieu roi cua bua (cm). 


Batif> he so m 







Chieu rai H(av) phu ihuoc H,(cm) chieu rai thuc tc cun 


bua va dong Itrang W(kgm). 


Kieu bua 

Coc ddng 

Cpc xien 3:1 

- Bua treo va dan dong 

H = H, 

H = 0.8H, 


0,1. W 

0.08.W 

- Bua Diesel, sonc dong 

H =- 

H -- 


Q 

Q 


k 2 thirong lay 0,20. 

* Thu-c le thirong ki6m tra do choi K( ; < e, huc 


n.F.Q.II + qi) 

e lhlef ke ~ x 

mP(mP + nF) Q + q 4- q { 

VI.5.2.5. Thiet k£ mong coc 

Xdc dinh so htgng coc : 

Tu chpn tict dicn va chieu dai coc. 

Tinh ra sire chiu t£i cua epe P. 

Xac dinh so iirang coc. 

N 

Trung lam n = — 

P 

N 

Lech lam n = u~ 

P 

jw = U » 1,2 

CM y : it ax: dai lai han nhieu eye ngan. 




Bo tri cot ; 

- Tai trgng trung tarn : bo tri cog deu khap diet) lich 
mong, darn bfto kho&ng each cac coc kin han 3d. 

- Tai trpng lech lam : chia hi6u do ung suat ra Cac dien 
rich ’nhau va bo tri epe dung trgng tam lung dien u'ch do. 



Mong trung lam Mong lech lam 
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Kiem ira dp tut link todn trOn mot coc : 

. N 

- Trung tam : 1> = - < l» thia k{ 

n 

n : so cue 

N : t6ng luc doc. 

, . L . N M 

- Lech tam : P = a W vtri a = — 4* — Z 

F J 


W : tici dien coc; o cirang d(> ap 

F : t6ng dien uch coc F = nW. 

J : moment quan tinh chmh eua 
Dryc quan tfnh chmh eua dai. 

Thuong lay J = £W.Z 2 


lire dal Iren eve. 


tat di cac c^>c doi voi 


mi 4 

(b6 qua-) 

64 


Va la co : 


V = W 


N MZ 
nW 


N 


Kiem fra sik chin aia nen dat : 
Coi abed la khoi thong nhat. 

F = (A + 2L 0 tga)(3 4- 2L 0 lgor) 


MZ 

, ^ ^thiet ke. 

TL 1 
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N + Q M 



<p 

Neu co mpt lop dat : a = — 

2 

Ncu co nhicu lop dat : 

'Plb + fZ^Z + ^3^3 

2 2(h| + h2 + hjj 




% 


% 

^3 








TCnh do hm mong ax 

Tinh nhu mon^ 
tlurang. do sau la ad. 

Chia I6p lay ttfng. 

s = lanjhiP, 

Lop lutrng dimng : 

S = a„h s p 

V('ri h< = A^h 

b = B + 2/()lg<r 

Thi dii W.14. 

Thiet ke mong c^k:. 
iru myt xurtng N = 260 T: 

M = 307m; h = 3.5m; 
a = b = 3m; nen set d6o 
mem B = 0,35. 

Un% suat : 





30.6 

± - = 27,9 t 6 

3.3 2 


__ N M _ 260 
F ~ W 3.3 


Tinh ra p max = 3,46%/cm 2 ; p min = 2,1 Ikg/cm 




Chon coc 

30 x 30 dai S.5m. 


±o,oc 

Cf,3 <m 

Sn vao dai 

con /„ = 8,2w. 

7 

1 



Tfnh then 

ar hoc tinh : 


1 -»r 

-10.3 f 

7r-rr~. i 

B = 

0.35; h = 

7,6 n()i suy fj = 

3,7 

'S-7 /Syc 


B = 




8,2 

_-Zb 

0,35; Z = 

11,7 n$i suy a = 

= 315 



Pt« = 

0,54 (1,2 8,2.3,7 + 0,09 x 

3I5| 

" 11,7 



= 0,54 |36,408 + 28,350| 

= 35 T/coc * 




N 

260 




So a>c n 

= ft— = 1,1 X 

-= 

8.18 chon 9 ioc 



p 

35 




Bo tri coc 

.• ihco hlnh vc 







CO 

& 

<36 uVig i 

kuat 



S u = 3.F.0.9 + 3. F. 1.95 = S55F 
S U 8.55F 

X G = - = - = 0,95 

nF 9F 

Vj tri N = 150 - 135 = 15cm 
Moment (V mont! : 

M = 30 - 260 x 0.15 = -97m 

Kifin ira rdi inwg ax . 


iz 2 = 3 


0.95 2 + 


0.05 2 + 


i.otr 


= 5.8m" 


260 9x1 

Pmax = — + - = 27.9 + 1.6 = 29.5T 

9 5.8 


260 9 x 0.95 

-- - = 27.9 - 1,5 = 26,4T 

9 5,8 


So voi P n = 35T/coc thi ihira. 

Co lh£ rut di mor coc (V giua. 

Bo tri each khde : 8 uk each deu 
£Z 2 = 6 X I = 6m 2 

260 260 x 0,1 - 30 

Pm:tx = 

8 6 
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P nm = 32.5 + 0,7 = 33,2T/cyc. 

P mi „ = 32.5 - 0,7 = 31,8T/cyc. 

V5n nh6 han P„ = 35T/cgc. 

* Dai o,k ph3i day d<* chong 
lire dt 260T t|p trung cV giua. 








_r 

t r 

i r 

T 

50 


L 

t i 

J • L 

r 

J 

n 

100 


L 

_r 

j 

i r 

t 

i r 

IT 

h 

100 


L 

J L 

J t 


50 

50 

100 

100 

50 



VI.6. TINH M6NG THEN NEN DAn HOI 

Mong cong trlnh d|t trln n&n dat la mol dang truyen tiii 
d$c bi|t : phan trfin ta da thSy t3i trpng cua cong trtnh -|ua m|t 
tieSp xuc cua m6ng, phan b6 irng suit Irong nen dlt thco m(jt 
quy lu|l nh3t dinh. Ngutyc lai dal t4c dyng v3o m6ng cua cong 
trlnh nhu the n3o, thl chua co mot quy lull xac djnh. 

Nhi5u tiic gi3 da nghiSn cuu van dS n3y v3 phln ra hai 
trvdng phai : trudng phai mot h| s3 nSn v3 trudng phai nhieu 
hS s3 nen. 

Doi vdi dat nude ta, da s6 la nen dat ySu, nen dung myi 
h| so nSn theo Winkler 13 phii hqrp. 



Vl.6.1. Ngi DUNG (’HUONG I’HAl’ MOT HE Si) NEN 

Xer mot tong trinh dal tren nen dat tuong tu nlur xet 
mot dam dat tren nen dan hoi mh phmrng trinh vi phan to ban 
la : 

d 4 y 

K.,I— + ky = ( | 
dx 4 

E.J la dp u'rng tiia tong trinh hay dam. 
y la dirong dan hoi cua tong trinh hay dam. 
q la t&i phan ho. 
k la he so nen. 

Xac dinh dupe y, bang each lay dad ham lien tiep ta tlm 
dupe 0, M. Q va tlm dupe phin luc cua nen dat vao mong edng 
trinh thco p = ky. 

Nghiem cua phuong trinh vi phan tren co nhieu dang, trong 
do nghiem ham Kruldp la thuan tien eho dam huu han. 

Dua thco Oiuehy ta dat : 

v = C,A(x) + C 2 B(x)+ C 3 C(x)+ C 4 D(x) 

A.B.C.D la cac ham Kruldp co hai ti'nh chat sau : 

1) A(0) = I; B(0) = C(0) = D(0) = 0. 

2) A' = -4mD; C = mB; D’ = mC; B’ = mA. 



Cj la cat he so xac dinh theo dieu ki&n bien hay thone 
so ban diiu. 

Doi uii dam dal tren nen dan hoi la co : 

4m 2 „ 4m „ 

y = y„A + — B +-VM.C + — £P.D 

m k k 

4m 3 ■_ 4m 2 „ 

6 = 0 () A + - £M.B +-£P.C - 4mv ( ).D 

k k 


^ 1 „ ky ° k 

M = 5)M.A + - JP.B - ■— C - — «„.D 


m 


m 


nr 


k)'o kW„ 

Q = £P.A - — B - ~ C - 4mVM.D 
m m 2 


viTi m 


r 

n 

- V 


k 

4 EJ 


Va die ham Krulop nhir sau : 
A = chmx.cosmx 


chmx.sinmx + Shmx.cosmx 


B = - r 
2 

1 

C = _ Shmx.sinmx 
2 


D = - 
4 


chmx.sinmx - Shmx.cosmx 
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VI,6.2. h£ SO NEN k 


j 

Loai dat 

k 

kg/cm 3 

T/m 3 

a Cat bui. cat ngam niroc. set 
nhao. cat chay. bun 

0,1 + 0,5 

100 *4 500 

b Cat th6, da ba lat, soi. set am, i 
cat tr&m tich. set phong hoa 

0.5 - 5 

500 - 5000 

c. Cat to. soi. da dSm, sot hm it 

cat soi nho 

d. A cat, a set, d5t d&p dam chat, 
set cirng 

5 t 10 

10 ♦ 20 

5000 * 10000 

10000 * 20000 

e. Da v6i, da rbi, cat roi hat Idn, 
diep thach 

20 4- 100 

20000 * 100000 


Till du VI. 15. 


Tinh noi lire cua 
dam be long bh - 
I x 0,75/7? chiu Itii 1007' 
dat tren nen da! co k - 
250 Tlm J hie i E h = 

2,l,10 6 r/m- 


100 T 


1 ! 


T Cl S ™ : ^ 

r- 


EJ 

in 


2,1.10’ x 


I x 0,75 ; ' 


= 73.828Tm z 


250 


4 x 73828 


= 0,170575. 


VI he doi xirng. ta tinh nua dam vai bude cua x la 0,45m 
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Tra ham Krirlop ta c6 b&ng sau : 


X 

0 

0,45 

0,90 

1.35 

1.80 

225 

mx 

0 

0,077 

0,154 

0,230 

0.307 

0,384 

A 

t 

1,000 

0,9999 

0,9995 

0,99856 

0,9963 

B 

0 

0,0770 

0,1540 

0.22995 

0,3069 

0,3837 

C 

0 

0,0030 

0,0180 

0,02645 

0,04713 

j 0,07374 

D 

0 

0,000085 

0,00061 

0,0020 

0,004815 

0,00945 


T^i giua dam 6 = 0 va Q = 50T (m()t nua ngocti lai) thay 
van hai phirang trinh tren la co : 

0 = 0,9963k©!) - (),006448ky 0 
50 = -2,S34384k© 0 - 2,249450ky o 

Gi^ii ra ta co : 

k 6 0 = -0,142810 va 0 {) = -0,000571 
ky 0 = -22,066843 va y 0 - -0,088267 


Thay k/9 0 va ky 0 vao 4 phirong trlnh tren, chu y rang phia 
trai cua dam khong a') M va P, ta a) b&ng sau : 


X 

0,00 

0,45 

0,90 

1,35 

1,80 

2,25 

Q 

0 

9,976 

20,011 

29,978 

39,934 

50,000 

M 

0 

2,278 

13,669 

20,118 

35,883 

56,197 

e 

-0,000571 

-0,000566 

-0,000534 

-0,000451 

-0.000280 

0,000 

y 

-0,088267 

1-0.088525 

L . 

-0,088783 

-0,088993 

-0,0891.68 

-0,089226 

p 

22,067 

22,131 

22,196 

22,248 

22,292 

22,307 









Thu lai phan luc dat nen cho myt nua dam : 

XP = Im X 0.45 X 11.033 + 22.131 + 22.I9G + 22.248 + 

22.292 +11.153] = 0.45 x 111.053 = 4T974T 
J 

Sai so 0.026/50 = 0.052% la rat nh6. 

Tht ttu VI. Ui 
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Tra ham Krirlop ta co bang snu : 


X 

0 

0.28 

0.60 

0.84 

1.12 

1.40 * 

mx 

0 

0.1285 

0.2754 

0.3850 

0.5142 

0,6427 

A 

1 

0.9999 

0,99905 

0.9963 

0.9882 

0.9716 

B 

0 

0.1285 

0,2754 

0.3853 

0.5138 

0.6390 

C 

0 

0.00826 

0,0380 

0.0741 

0,1321 

0,2061 

D 

0 

0.0003425 

0.003472 

0.00953 

0.022646 

0.0491 


Tiii giua dam Q = 0 = O la CO hai phuong irinh 

<),97l6k0„ - ().()9()ky„ = +0.173 
O,97797Okfl 0 + 1,39I953ky„ = -0,9716 
GiAi ra la co : 

k0„ = +0,107062 - 0 O = +0,000428 
k;y„ = -0,773232 - v 0 = -0.003093 
Tliay vao 4 phuong trlnh co bAn : 

v = -0,(K)3093A + 0,000932B - 0.007345D 
0 = +0,000428A - 0,0033720 + 0.005679D 
M = -2,17833313 + 3.669082C - 1.10663AD 
Q = -A + 1,6X4355B - 0.508020C 
Tliay ABCD bang tri so tai cac ditim la co : 
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Xel hai phutfng irinh ft vii Q la co : 

0,756Xkfl 0 - 0.0405 lky„ = 0 
-2SI,70|6ktf 0 - 22,766Xkv 0 = KM) 

Giiii ra la co : 

ky„ = -2,642505 - y„ = -0,010569 
k0„ = -0,141437 - 0 O = -0,000566 
Thay vao 4 phuung trlnh co bin : 

Q = 57.483B + 66,941C; M = I250C + I0296D 
0 = 0()A + 0.001943D; y = y 0 A - 0.0I2308B 
Kcl qua tinh loan ihco Wing sau : 


X 

0 

6 

12 

18 

24 

Q 

0 

19 

42 

70 

100 

M 

0 

87 

476 

1407 

3012 

*(10 3 ) 

-0,566 

-0,558 

-0,503 

-0.336 

0,000 

y(i o 3 ) 

-10,57 

-14,61 

-17,16 

-19,78 

-20,88 


2P = 2 x 200T. U khong idi, khong co mnrc ngftm : 
VI su (Jcii xirng tai giua y 0 = Q = 0, la co : 

O,756Xk0„ - 0.04()505kyn = 1.006069 
28l,7OI6k0„ + 22,7666ky„ = -151,36 

Giii ra : 
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ky„ = -13,8952X1 - y„ = -0.055581 

ktf 0 = 0,585683 -* 0 {) = O.O02343 

Va y = y 0 A + 0.050972B - 0,14709I'D 
B = 0„A - 0,006761C + 0.010219D 
M = -4351B + 6576.5C - 6030D 
Q = -200A + 302,295B - 277.20C 


Kcl quit ti'nh loan thco hang sau : 


X 

0 

6 

12 

18 

2i 

Q 

-200 

-126 

-73 

-32 

( 

M 

0 

-982 

-1560 

-1873 

-1<67 

(JOG 3 ) 

2.343 

2.114 

1.570 

0,813 

( 

ydff 3 ) 

-55,581 

-41.797 

-30.882 

-23,539 f 

-21 126 


M - llOOTm.U khotii’ uii, co mroc ngam : 

Vi cloi xung tai giira y 6 - Q = 0, la a> : 

(>,7568k0 n - 0,040505 ky„ = -0,447203 
281,7()16k<9 0 + 22,7666ky 0 = -44.555763 

Gi&i ra : 

ky () = 3,221298 - y 0 = 0.012885 

kfl 0 = -0,418506 -* 0„ = -0,(K)1674. 

Va y = y„A - 0,036419B + 0,037187C 
8 = 0„A + 0,001709B - 0.002369D 





















BANG VI.1 HAM KRU LOP 


mx 

A 

B 

C 

D 

0.000 

1 oooo 

0,0000 

0,0000 

0.0000 

0.001 

1,0000 

0,0010 

0,0000 

0.0000 

0.002 

1.0000 

0.0020 

0.0000 

0.0000 

0.003 

1,0000 

0,0030 

0,000005 

0,0000 

0.004 

1.0000 

0.0040 

0,00001 

0.0000 

0.005 

1,0000 

0.0050 

0.000015 

0,0000 

0.006 

1.0000 

0,0060 

0.00002 

0.0000 

0.007 

i ,0000 

0,0070 

0,000025 

0.0000 

0,008 

1.0000 

0.0080 

0.00003 

0,0000 

0.009 

1,0000 

0.0090 

0,00004 

0,0000 

0.010 

1.0000 

0.0100 

0.00005 

0,0000 

0,011 

1.0000 

0,0110 

0,00006 

0,0000 

0.012 

1,0000 

0,0120 

0.00007 

0,0000 

0.013 

1,0000 

0,0130 

0.000085 

0,0000 

0,014 

1.0000 

0.0140 

0.00010 

0,0000 

0.015 

1.0000 

0,0150 

0.000115 

0,0000 

0.016 

1,0000 

0,0160 

0.00013 

0.0000 

0.017 

1,0000 

0,0170 

0,000145 

0,0000 

0.018 

1.0000 

0.0180 

0.00016 

0,0000 

0,019 

1,0000 

0,0190 

0,00018 

0,0000 

0.020 

1.0000 

0,0200 

0.00020 

0.0000 

0.030 

1,0000 

0,0300 

0,00045 

0,0000 

0.040 

1.0000 

0.0400 

0,00080 

0.0000 

0.050 

1.0000 

0.0500 

0,00125 

0,0000 

0,060 

1.0000 

0.0600 

0,0018 

0,00005 

0.070 

1.0000 

0.0700 

0,00245 

0,00005 

0.080 

1.0000 

0.0800 

0,0032 

0.0001 

0.090 

1,0000 

0.08995 

0.00405 

0,0001 

0.100 

1.0000 

0,1000 

0.0050 

0.00015 

0.110 

1.0000 _ 

0.1100 

0,00605 

0.0002 


li 




mx 

A 

B 

C 

D 

0.120 

1.0000 

0 1200 

0.0072 

0,0003 

0.130 

0.9999 

0.1300 

0,00845 

0,00035 

0.140 * 

0.9999 

0.1400 

0,0098 

0,00045 

0.150 

0,9999 

0,1500 

0,01125 

0.00055 

0.160 

0,9999 

0.1600 

0.0128 

0.0007 

0.170 

0,9999 

0,1700 

0.01445 

0,0008 

0.180 

0.9998 

0.17995 

0,0162 

0,0010 

0,190 

0.9998 

0,1900 

0,01805 

0.00115 

0,200 

0,9997 

0.2000 

0,0200 

0,00135 

0.210 

0,9997 

0,2100 

0,02205 

0,00155 

0.220 

0,9996 

0,21995 

0,0242 

0,0018 

0,230 

0.9995 

0.22995 

0,02645 

0,0020 

0,240 

0,9995 

0.2400 

0,0288 

0,0023 

0,250 

0,9993 

0.2500 

0,03125 

0.0026 

0,260 

0.9992 

0,25995 

0,0338 

0,0029 

0,270 

0,9991 

0,26995 

0,03645 

0,0032 
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0.7832 
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- 3,9545 

0,82985 

2.8115 

2.98 

- 9.7407 

- 4,05135 

0,78985 

2.8196 

2,99 

- 9,8536 

- 4,1493 

0,74885 

2.8273 

3.00 

- 9.9669 

- 4,24845 

0,70685 

2.8346 

3,01 

- 10.0804 

- 4,34865 

0,66385 

2,8414 

3.02 

- 10.1943 

- 4,45005 

0,61985 

2.8479 

3,03 

- 10,3083 

- 4,55255 

0,52485 

2.8538 

3.04 

- 10.4225 

- 4,6562 

0.52885 

2.85935 

3.05 

- 10.5317 

- 4/76105 

0,4817 

2,66445 

3,06 

- 10.6516 

- 4.86695 

0,4336 

2.8690 

3.07 

- 10,7665 

- 4.97405 

0,3844 

2.8731 

3.08 

- 10.8815 

- 5,0823 

0,3341 

2.87665 

3,09 

- 10,9966 

- 5,19165 

0,28275 

2,8798 

3.10 

- 11,1119 

- 5.30225 

_ 

0.2303 

2.8823 




mx 

A 

B 

C 

D 

3.11 

- 11.2272 

- 5.4139 

0.1767 

2,88435 

3.12 

- 11.3427 

- 5.5268 

0,1220 

2.88585 

3 13 

- 11,4580 

- 5,64075 

0,06615 

2.8868 

3.14 

- 11,5736 

- 5,75595 

0.00915 

2,8872 

i 

- 11,5919 

- 5,77435 

0 

2,8872 

3.15 

- 11,6890 

- 5.8722 

- 0.04895 

2 . 88695 ) 

3,16 

- 11.8045 

- 5,98975 

- 0,1083 

2,8862 

3.17 

- 11.9200 

- 6,10835 

- 0,16875 

2.8848 

3.18 

- 12,0353 

- 6,2281 

- 0,23045 

2.8628 

3.19 

- 12.1506 

- 6,34905 

- 0.29335 

2,8602 

3.20 

-12 2656 

- 6.47105 

- 0,3574 

2.8769 

3,21 

- 12.3807 

- 6,5943 

- 0,4227 

2 , 8730 £> 

3.22 

12.4956 

- 6.71875 

- 0,48935 

2.8685 

3,23 

- 12.6101 

- 6,8442 

- 0,5571 

2 . 86325 ) 

3,24 

- 12.7373 

- 6,97095 

- 0,6267 

2.8573 

3,25 

- 12,8388 

- 7.0988 

- 0,6966 

2,8507 

3,26 

- 12.9527 

- 7.2277 

- 0,76815 

2,8434 

3,27 

- 13,0662 

- 7,3578 

- 0,8411 

2.8354 

3.28 

- 13.1795 

- 7.48905 

- 0,91535 

2.8266 

3.29 

- 13,2924 

- 7,62135 

- 0,99085 

2.8171 

3,30 

- 13,4048 

- 7.7549 

- 1,0678 

2,806755 

3,31 

- 13,5168 

- 7.88945 

- 1,14595 

2.7957 

3.32 

- 13,6285 

- 8,0252 

- 1,22555 

2,783855 

3.33 

- 13,7395 

- 8.16195 

- 1,30645 

2.7712 

3,34 

- 13,8501 

- 8,3000 

- 1,3888 

2,7577 

3,35 

- 13,9601 

- 8.4390 

- 1,4725 

2.7434 

3.36 

- 14,0695 

^ 8,5792 

- 1,55765 

2.7282 

..3,37 ... . 

- 14.1784 

.- 8 J 2045 . 

- 1.6441 

2 712 ? 





mx 

A 

B 

C 

D 

3.38 

-14.2866 

-8.8628 

-1.73205 

2.69535 

3.39 

-14.3941 

-9.0062 

-1,82135 

26776 

3.40 

-14.5008 

-9.15065 

-1.9121 

2.6589 

3.41 

-14.6066 

-9.2962 

-2.0044 

2,6393 

3.42 

-14,7118 

-9.4427 

-2.0980 

2.61885 

3.43 

-14.8162 

-9.59045 

-2,19325 

2.5974 

3.44 

-14.9197 

-9.73915 

-2,2899 

2.5750 

3.45 

-15.0222 

-9,8888 

-2,3880 

2.5516 

3.46 

-15.1238 

-10,03955 

-2.4876 

2.5276 

3.47 

-15.2244 

-10,1913 

-2.58885 

2,5018 

3.48 

-15,3238 

-10,34405 

-2.6915 

2.4754 

3.49 

-15.4224 

-10.49775 

-2,7957 

2.4480 

3.50 

-15,5198 

-10.65245 

-2,9014 

2.4195 

3.61 

-15,6159 

-10,8081 

-3,00875 

2,38995 

3.52 

-15,7108 

-10,9647 

-3,1176 

2.3593 

3.53 

-15,8046 

| -11.1223 

-3.2280 

2.3276 

3.54 

-15,8971 

-11.28085 

-3.34005 

2.2948 

3.55 

-15,9881 

-11,4403 

-3.4537 

2,26075 

3.56 

-16.0780 

! -11,6007 

-3,5689 

2.22565 

3,57 

-16.T663 

-11,76185 

-3,68565 

2,1894 

3.58 

-16.2531 

-11,9240 

-3,8041 

2.15195 

3,59 

-16,3384 

-12,08695 

-3.92415 

2,1 T33 

3.60 

-16,4218 

-12,25075 

-4,04585 

2,0735 

3,61 

-16,5043 

-12,4154 

-4.1692 

2,0324 

3.62 

-16,5847 

-12.5808 

-4.2942 | 

1.99005 

3.63 

-16,6634 

-12.7470 

-4.4208 j 

1,9465 

3,64 

-16,7405 

-12,91415 

-4,5491 

1 9017 

3,65 

-16.8155 

-13.08185 

-4,6791 

1,8555 

3,66 

-16,8889 

-13.2504 

-4,81075 

1,80805 

3,67 

-16.9602 

-13.4196 

-4,9441 

1,7593 




mx 

A 

B 

C 

D 

3.68 

-17,0296 

-13,5896 

-5,07915 

1,7092 

3,69 

-17,0970 

-13,6745 

-5.2159 

1,7006 

3,70 

-17.1622 

-13,9315 

-5.35435 

1.60485 

3.71 

-17.2253 

-14,10345 

-5.4945 

1,5506 

3,72 

-17.2861 

-14.2759 

-5.6364 

1,49495 

3.73 

-17.3449 

-14.4492 

-5.78005 

1.43790 

3.74 

-17,4022 

-14,62285 

-5,9254 

1.3793 

3.75 

-17,4552 

-14,79715 

-6,0725 

1,3194 

3,76 

-17,5067 

-14.97195 

-6,22135 

1,2579 

3.77 

-17,5557 

-15.14725 

-6.37195 

1.1949 

3,78 

-17,6024 

-15,32315 

-6,5243 

1,1305 

3,79 

-17,6463 

-15,4994 

-6,6784 

1,06445 

3.80 

-17,6875 

-15,67605 

-6.8343 

0,9969 

3,81 

-17,7259 

-15,8531 

-6,99195 

0,92775 

3,82 

-17,7616 

-16,0304 

-7.1513 

0,85705 

3,83 

-17,7945 i 

-16,2083 

-7.31255 

0.7847 

3.84 

-17.8245 | 

-16.3864 

-7.4755 

0,7108 

3,85 

-17,8513 

-16,56485 

-7,6403 

0.6852 

3,86 

-17,8751 

-16,74335 

-7.80685 

0,5579 

3,87 

-17,8960 

-16,8233 

-7.9751 

0,4791 

3,88 

-17.9135 

-17,1013 

-8.14525 

0,39845 

3,89 

-17.9277 

-17,28045 

-8,3171 

0,3161 

3,90 

-17,9387 

-17,45985 

-8,4909 

0,2321 

3.91 

-17.9464 

-17,6393 

-8.66635 

014635 

3,92 

-17.9504 

-17.81875 

-8,8437 

0,0587 

3,&3 

-17.9511 

-17,9983 

-9.0227 

-0.0305 

3,94 

-17.9480 

-18,17785 

-9.20365 

-0,1217 

3,95 

-17,9412 

-18.3572 

-9.3863 

-0,2172 

! 3,96 

-17.9307 

-18,53655 

-9.57075 

-0.3095 

3,97 

-17,9165 

-18.71565 

-9.75205 

-0,4061 

3,98 

-17,8983 

i -18,8949 

1__ . -_i 

-9.94505 

! -0,5045$ 


mx 

A 

B 

C 

D 

3 99 

-17.8761 

-19 0738 

-1013495 

-0 60495 

4.00 

-17 8498 

-19 25235 

— 10.3265 

-0,7073 

4.01 

-17.8172 

-19.4307 

-10.51995 

-0.8115 

4.02 

-17.7850 

-19.60875 

-10.7151 

-0.9176 

4.03 

-17,7461 

-19.7865 

-10.91215 

-1.0258 

4.04 

-17.7029 

-19.96375 

-11 11095 

-1.1359 

4.05 

-17.6551 

-20.14055 

-11.31145 

-1,2481 

4.06 

-17.6030 

-20 3169 

-11.51375 

-1.36215 

4 07 

-17,5461 

-20 4925 

-11.7178 

-1.4783 

4.08 

-17.4846 

-20.6677 

-11.92355 

-1.59655 

4.09 

-17.4185 

-20.84225 

-12.1311 

-1,7168 

4.10 

—1 7.3472 

-21 0160 

-12,3404 

-1,8392 

4,11 

-172712 

-21.18905 

-12.55135 

-1.9636 

4.12 

-17.1900 

-21.3614 

-12.76415 

-2.0902 

4,13 

-17,1040 

-21.5329 

-12.97785 

2.2189 

4.14 

-17.0126 

-21.70345 

-13.1948 

-2 3498 

4.15 

-17.9160 

-21,8731 

-13.41265 

-2.4828 

4.16 

-16.8139 

-22.0417 

-13.6322 

-2,6180 

4.17 

-16.7064 

-22.2094 

-13 85355 i 

-2.7555 

4.18 

-16.5934 

-22.3754 

-14.0765 

-2.89515 

4.19 

-16.4748 

-22.54125 

-14 30105 

-3.0870 

4.20 

-16.3505 

-22.70545 

-14.52735 

-3.1812 

4.21 

-16.2203 

-22.86815 

,-14.75505 

-3.3275 

4.22 

-16.0842 

-23,02985 

-14.9847 

-3,4763 

4.23 

-15.9423 

-23.18995 

-15.21575 

-3.6272 

4,24 

-15.7939 

-23.3485 

-15.44835 

-3.78055 

4.25 

-15.6398 

-23.50585 

-15.6827 

-3.9362 

4.26 

-15,4793 

-23.66155 

-15,91665 

-4.0942 

4.27 

-15.3122 

-23,8153 

-16,1509 

-4.25455 

4.28 

-15.1387 

-23.96765 

-16.3949 

-4,4174 

. 4^9_ 

--14.9587 

-24.11805 

-16.63525 

-4.5825 


mx 

A 

B 


D 

4.30 

-14,7722 

-24,26685 

-16,0773 

-4.7501 

4.31 

-14, 57g$ 

-24,4136 

-1 7,12065 

-4,9200 

4,32 

-l 4 3786 

-24,5584 

-17,3655 

-509245 

4.33 

-14,1714 

-24,7012 

-1 7.61 185 

-5,26735 

4.34 

-13,0570 

-24,8417 

-17 85945 

-5.4447 

4.35 

-13.7357 

-24,98015 

-18,10855 

-5.6245 

436 

-13.5070 

-25,11635 

-18,35905 

_5 8069 

4.37 

-13.2712 

-25,2500 

-10,61 10 

-5 99155 

4,38 

-13 0276 

-25,38185 

-18,86415 

-6.1792 

4,39 

-12.7766 

-25,51075 

-19,11 85* 

-6 3690 

4.40 

-12 5180 

-25,63 725 

-19,37425 

-6.5615 

4,41 

-12.2517 

-25,7612 

-19,6313 

-6.75655 

4.42 

-12 9776 

-25,88235 

.19,88745 

-6 9541 

4,43 

-11.6625 

-26,00065 

-20,14885 

-7.1543 

4.44 

-11.4051 

-26,1161 

-20,4095 

-7.3571 

4.45 

-1 1.1069 

-26,20735 

-20,6712 

-7.5511 

4.46 

-10,8003 

-26,3384 

-20,9341 

-7.7705 

4,47 

-10.4851 

-26,4448 

-21,1981 

-7.981 2 

4.48 

-10 1615 

-26,5480 

-21,4630 

-8.1945 

4.49 

-9 8295 

-26,6479 

-21,7289 

-8.4104 

4,50 

-9.4890 

-26.7447 

-21,9959 

-8.6290 

4,51 

-9.1392 

-26.8377 

-22,2639 

-8.8504 

4.52 

-8,7805 

-26.9272 

-22,5327 

-9.0744 

4,53 

-8.4133 

-27 0132 

-22,8023 

-9.3010 

4,54 

-8.0368 

-27.0957 

-23,0730 

-9,5304 

4.55 

-7.6509 

-27.1740 

-23.3442 

-9.7624 

4,56 

-7.2556 

-27.2485 

-23.6164 

-9 9973 

4,57 

-6,8510 

-27.3192 

-23.8892 

-10.2348 

4,58 

-6.4366 

-27.3855 

-24.1628 

-10,4750 

4.59 

-6.0137 

-27,4477 

-24 4383 

-10,7181 

4,60 

-5.5791 

-27,0557 

24.7117 

!- 

-10.9638 


204 




mix 


A 


B 


SI 

-5 1358 

- 27.5593 

- 24.9870 

- 11,2123 

(52 

* 4.8237 

- 27.6086 

- 25.2630 

- 11.4636 

S 3 

- 4.2189 

- 27.6531 

- 25.5392 

- 11.7175 

(54 

- 3,7450 

- 27,6928 

- 25.8159 

- 11,9743 

(55 

- 3,2607 

- 27.7277 

-26 0929 

- 12,2338 

(66 

- 2.7663 

- 27.7581 

-26 3705 

- 12,4962 

(57 

- 2.2611 

- 27.7831 

- 26.6481 

- 12,7612 

(68 

- 1,7449 

- 27.8032 

26 9262 

- 13.0293 

(69 

- 1.2187 

- 27.8181 

- 27.2042 

- 13,2998 

70 

0.6612 

- 27,8274 

- 27.4823 

- 13,5732 

71 

- 0.1327 

27,8317 

- 27.7606 

- 13.8495 

5-7 

0 

- 27,831 7 

- 27.8272 

- 14.0159 

72 

0.4268 

- 27,8301 

- 23 . C 390 

- 14.1284 

73 

0.9976 

- 27,8228 

- 28.3172 

- 14,4102 

74 

1.5799 

-27 8101 

-28 5955 

-14 6948 

75 

2.1731 

- 27,7913 

-28 8734 

- 14.9821 

76 

2.7782 

- 27,7663 

- 29.1514 

-152723 

77 

3.3951 

- 27,7357 

-29 4288 

-15 5652 

78 

4.0236 

- 27,6983 

- 29.7061 

-15 8609 

79 

4.6638 

- 27,6553 

- 29,9828 

- 16.1593 

!30 

5.3164 

- 27,6052 

-30 2589 

- 16.4604 

81 

5.9811 

- 27,5488 

- 30.5348 

- 16.7645 

62 

6.6574 

- 27,4859 

- 30.8102 

- 17.0712 

183 

7.3466 

- 27,4156 

31.0845 

17.3806 

;84 

8 0477 

27,3389 

-31 3584 

- 17.6928 

85 

8.7623 

27,2547 

31 6314 

180079 

m 

9.4890 

27,1634 

31.9035 

18 3257 

B 7 

10.2282 

27.0650 

32.1747 

18 6460 

m 

10 9806 

26,9589 

32.4443 

-18 9691 

89 

1 1.7458 

. 26.84 52 _ 

_ 32,7437 

19.2943 





mx 

A 

B 

C 

D 

4.90 

12.5239 

-26.7239 

-32.9814 

-19.6232 

4.91 

13,3158 

-26.5946 

-33.2482 

-19,9545 

4.92 

14,1202 

-26.4578 

-33.5135 

-20,2882 

4.93 

14.9388 

-26.3123 

-33.7774 

-20.6248 

4,94 

15.7704 

-26.1588 

-34.0397 

-20.9638 

4,95 

16.6157 

-25,9967 

-34,3003 

-21,3054 

4.96 

17.4750 

-25,8262 

-34.5595 

-21,6498 

4.97 

18.3478 

-25,6472 

-34,8168 

-21.9966 

4.98 

19.2348 

-25.4594 

-35.0726 

-22.3462 

4,99 

20.1356 

-25,2623 

-35.3259 

-22.6981 

5,00 

21.0504 

-25,0565 

-35.5775 

-23,0525 

5,01 

21.9800 

-24.8413 

-35,8272 

-23.4097 

5.02 

22.8474 

-24,6170 

-36.0745 

-27.7691 

5.03 

23,8815 

-24.3827 

-36.3193 

-24,1311 

5,04 

24.8537 

-24.1392 

-36.5619 

-24.4954 

5.05 

25.8407 

-23,8860 

-36.8023 

-24.8623 

5.06 

26,8427 

-23,6225 

-37.0398 

-25,2315 

5.07 

27,8598 

-23,3489 

-37,2748 

-25.6033 

5,08 

28.8914 

-23,0651 

-37,5068 

-25,9771 

5,09 

29.9377 

-22,7711 

-37.7360 

-26,3533 

5,10 

30.9997 

-22.4661 

-37.9619 

-26,7317 

5,11 

32.0766 

-22,1509 

-38,1852 

-27,1126 

5.12 

33,1687 

-21,8246 

-38.4051 

-27,4955 

5,13 

34,2762 

-21,4874 

-38,6216 

-27.8106 

5.14 

32.3991 

-21,1391 

-38.8348 

-28,2679 

5.15 

36,5377 

-20.7795 

-39.0445 

-28.6574 

5,16 

37.6913 

-20.4084 

-39,2502 

-29.0486 

5.17 

38,8617 

-20,0254 

-39.4525 

-29,4423 

5.18 

40.0474 

19,6310 

-39,6509 

-29.8379 

5 19 

41.2485 

-19.2248 

-39.8453 

-30,2354 

5.20 

42.4661 

-18,8057 

-40 0350 

-30.6346 


)5 




mx 

A 

B 

C 

D 

5,21 

43.6994 

-18,3754 

-40,2214 

-31,0361 

5,22 

44.9486 

-17.9322 

-40.4028 

-31.4391 

5,23 

46.2148 

-17,4758 

-40,5796 

-31.8440 

5,24 

47.4958 

-17,0073 

-40.7521 

-32.2504 

5,25 

48,7949 

-16,5258 

-40.9197 

-32.6590 

5,26 

50,1091 

-16.0317 

-41,0826 

-33.0690 

5,27 

51.4399 

-15,5240 

-41.2404 

-33,4806 

5,28 

52,7876 

-15.0030 

-41,3932 

-33,8989 

5,29 

54,1511 

-14,4684 

-41,5405 

-34.3084 

5,30 

55,5317 

-13,9201 

-41,6826 

-34,7246 

5,31 

56,9296 

-13,3574 

-41,8187 

-35.1421 

5,32 

58,3433 

-12,7808 

-41,9493 

-35.5609 

5,33 

59,7745 

-12.1903 

-42,0742 

-35.9810 

5,34 

61,2218 

-11,5856 

-42.1932 

-36.4023 

5,35 

62,6869 

-10,9660 

-42.3061 

-36.8250 

5,36 

64,1678 

-10.3321 

-42,4127 

-37.2485 

5,37 

65,6657 

-9,6823 

-42,5124 

-37,6731 

5,38 

67,1818 

-9,0184 

-42,6060 

-38,0986 

5,39 

68,7140 

-8,3390 

-42,6928 

-38.5251 

5,40 

70,2637 

-7.6440 

-42,7727 

-38.9324 

5.41 

71.8308 

-6.9336 

-42,8459 

-39,3808 

5,42 

73,4144 

-6,2076 

-42,9117 

-39,8096 

5,43 

75,0158 

-5,4652 

-42,9700 

-40,2390 

5.44 

76,6338 

-4,7072 

-43,0210 

-40,6691 

5,45 

78,2687 

-3.9328 

-43,0642 

-41.0993 

5,46 

79,9216 

-3,1418 

-43,0997 

-41.5303 

5.47 

81,5916 

-2,2340 

-43,1268 

-41,9613 

5,48 

83,2786 

-1,5095 

-43,1459 

-42,3926 

5,49 

84,9829 

-0,6683 

-43,1568 

-42,8241 
_1 
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mx 

A 

B< 

C 

D 

5.50 

£ 86.7044 

5 + 0,1901 

-43.1593 

-43.2557 

5.51 - 

88.4432 

.?■ 1.0656 

-43 1531 

-43.6879 

5.52 

90.1996 1 

* 1,9589 

-43.138*1 

-44,1189 

5.53 

91.9722 

\ 2.8693 * 

-43.1141 

-44.5500 

5.54 

93.7637 ' 

7 - 3,7984 • 

-43,0807 

-44.9812 

5.55 

95.5716 

4.7453- 

-43.0378 

-45.4117 

5.56 

97.3960 7 

5.7095 

-42.9858 

-45.8418 

5,57 

99.2383 

6.6927 

-42.9238 

-46.2714 

5.58 

101.0984 

' 7.6550 

-42.8516 

-46,7002 

5.59 

102.9739 ^ 

* 8.7148 

-42.7695 

-47,1281 

5.60 

104.8687 / 

9,7544 

-42.6775 

-47.5558 

5.61 

106.7790 

10,8125 

-42.5744 

-47,9818 

5.62 

108.7074 

11.8903 

-42.4609 

-48.4971 

5.63 

110.6512 

12,9865 

-42.3366 

-48,8309 

5.64 

112.6133 

14.1029 

42.2013 

-49.2538 

5.65 

114.5922 i 

15.2390 

-42.0547 

-49.6752 

5.66 

116.5866 

16.3950 

-41.8959 

-50.0944 

5.67 

118.5994 

17.5706 

-41.7268 

-50.5130 

5.68 

120.6277 

18.7666 

-41.5449 

-50,9292 

5,69 

122,6730 

19.9835 

-41,3507 

-51,3434 

5.70 

124,7352 

21.2199 

-41.1454 

-51,7563 

* 5.71 

126.8144 

22.4785 

-40.9265 

-52,1666 

5.72 

128.9091 

23.7571 

-40.6952 

-52,5746 

5.73 

131.0207 

25,0568 

-40.4514 

-52,9806 

5.74 

133.1478 

26,2810 

-40.1365 

-53,3359 

5.75 

135.2903 

27.7192 

-39.9238 

-53.7842 

5.76 

137.4497 

29.0832 

-39.6396 

-54.1819 

5.77 

139.6260 

30,4693 

-39.3416 

-54.5770 

5.78 

141.8144 

31.8755 

-39.0304 

-54.9689 




.... 

mx 

A 

B 

C 

D 

5.79 

144.0228 

33.3053 

-38.7041 

-55,3574 

5.80 

146.2448 

34.7564 

-38.3640 

-55.7429 

5.81 

148.4819 

36.2301 

-38.0089 

-56.1246 

5.82 

150.7340 

37,7256 

-37.6395 

-56.5029 

5.83 

153.0028 

39.2449 

.37.2545 

-56.8776 

5.84 

155.2847 

40.7859 

-36.8546 

-59.2481 

5.85 

157.5988 

42.3504 

-36.4385 

-57.6143 

5.86 

159.8947 

43.9378 

-36.0077 

-57.9772 

5.87 

162,2208 

45,5484 

-35,5601 

-58.3349 

5,88 

164.5613 

47.1825 

-35,0964 

-58,6882 

5.89 

166.9145 

48.8394 

-34.6161 

-59.0363 

5,90 

169.2837 

50.5203 

-34.1198 

-59,3805 

5.91 

1 71.6653 

52,2255 

-33.6055 

-59,7187 

5.92 

174.0609 

53,9542 

-33.0748 

-60.0521 

5.93 

176.0704 

55.7067 

-32.5268 

-60.3806 

5,94 

178,8917 

57.4833 

-31.9609 

-60,7030 

5.95 

181.3266 

59.2852 

—31,3764 

-61,0195 

5,96 

183.7730 

61,7303 

-30,7751 

-61,0201 

5,97 

186.2326 

63.3087 

-30.1546 

-61,4608 

5,98 

188.7034 

64,8347 

-29.5155 

-61,9332 

5.99 

191.1870 

66.7344 

-28,8575 

-62,2251 

6.00 

193.6813 

68,6578 

-28,2116 

-62.5106 

6.01 

196,1881 

70.6079 

-27,4846 

-62,7889 

6.02 

198,7051 

72.5822 

-26.7689 

-63.0603 

6.03 

201,2322 

74.5817 

-26.0330 

-63.3241 

6.04 

203.7710 

76.6067 

-25.2774 

-63,5810 

6.05 

206.3194 

78.6547 

-24,5009 

-63,8299 

6.06 

208,8770 

80.7331 

-23,7041 

-64,0708 

6.07 

211.4435 

82.8350 

-22,8855 

-64,3032 

1 ...6^8_ 

"214.0209 

..S4 t 9622. 

-22.0469 

.-64,5282 
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6.09 

216,6066 

87,1150 

- 21.1870 

- 64,7447 

6,10 

219.2004 

89,2947 

- 20.3043 

- 64,9518 

6.11 

221,8019 

92,4992 

- 19.4005 

- 65,1503 

6.12 

224.4109 

93,7300 

- 18.4743 

- 65,3394 

6,13 

227.0292 

95,9871 

- 17,5263 

- 65,5200 

6,14 

229.6542 

98.2709 

- 16,5551 

- 65,6906 

6,15 

232.2833 

100.5538 

- 15,5602 

- 65,8372 

6.16 

234,9208 

102.9168 

- 14,5425 

- 66,0010 

6.17 

237,5639 

105.2793 

- 13,5016 

- 66,1413 

6,18 

240,2122 

107.6680 

- 12,4376 

- 66 , 2711 

6.19 

242,6654 

110,0832 

- 11,3485 

- 66 , 3901 * 

6,20 

245.5231 

112.5249 

- 10.2356 

- 66,4981 

6,21 

248.1847 

114.9934 

- 9,0980 

- 66.5947 

6,22 

250.8499 

117,4888 

- 7,9352 

- 66,6796 

6,23 

253.5208 

120.0113 

- 6,7481 

- 66,7538 

6,24 

256.1917 

122,5599 

- 5,5350 

- 66,8150 

6,25 

258,8649 

125,1346 

- 4,2969 

- 66,8642 

6,26 

261,5398 

127,7369 

- 3,0321 

- 66,9005 

6.27 

264,2159 

130,3657 

- 1,7414 

- 66,9242 

6,28 

266,8926 

133,0195 

- 0,4257 

- 66,9354 


267,7468 

133,8725 

0 

- 66,9362 

6.30 

272,2487 

138,4120 

2,2886 

- 66,9175 

6,40 

298,8909 

166,9722 

17,5362 

- 65,9486 

6,50 

324,7861 

198,1637 

35.7713 

- 63,2105 

6,60 

349,2554 

231,8801 

57,2528 

- 58,6871 

6,70 

371,4244 

267,9374 

82,2255 

- 51,7430 

6,80 

390,2947 

306.0558 

110,9087 

- 42,1190 

6,90 

404,7145 

347,3499 

143,4927 

- 30,1819 

7,00 

413,3762 

386.8072 

180,1191 

• - 13,2842 

7.10 

414,8263 

428,2849 

220,8718 

6,7296 

7,20 

407,4216 

469,4772 

265,7664 

31.0281 







Tu ty so giua cirong do dal xau Iren cirong do dem gidng 
xuong mong vuong, ehir nhat hav mdng frang, keo sang ngang o 

ly so m = — 

bd 

m.b 

- Neu dem eye bo h d = m(b + 0,4h d ) -» h d =-‘ 

I - 0,4m 

mb 

- NSu d£m loan bo h d = m(b + 0.6h d ) -» h d =- 

I - 0,6m 

VI.7.2. GI^NC; CAT 

Khi xay dung 
nhung cong trlnh a') bkn 
day ldn tren nSn bun hay 
than bun thudng gia co 
phfa tr£n bang dem cat. 

Phfa dudi bang giSng cat. 

Bicn phap nay lam 
cho nude trong nen dat 
thoat dugc theo ba chieu. nhd vay ma dat dugc co ket lai, chiu 
t&i rat tot. 

Cac nude tien lien thudng ha gieng bang may vc cd gia 
t£i ben tren cho dee khi do lun dat 609? do lun tfnh toan mdi 
xay cIup” edng tt ih. Phap da thi nghifim gieng cat <f> 30cm :ach 




nhau 3m sau 8m ir&n co gia tai bang lop dal dap cao 8m r()ng 
30m. sau mot thang lun bang 80% d{> lun Ifnh toun. 

VL.7.3. tOC CAT 

Cyc cal chinh la gieng cal nh6 bo trf day hern. Bi£n phap 
nay co hai lac dung chfnh : 

- T3ng nhanh toe d(l co ket cua dal nen. 

- Lam cho dal nen dui/c nen chyt lai. 

Nunc ta sri dyng eye cal rat ph6 biSn. 

Thiel bj chuyen dung lil may bua rung cua Lien X6 cu, ky hi£u 
BBjtC- 20/11 hoac Bfl-I va BBrr-2M (do Vi£t Nam cii lien). 

Kfch thuoc eye phO bien la <1>300 den 400, dai dSn 12m. 
Voi lixti eye nay sire chju t&i cua nen dal tang tri 2 den 3 Ian. 

Pham vi ring dang cua eye cat (6i nhal la khi ham luong 
set irong dal < 30%. Voi dat set thl khftng nen dung eye cat. 

Trlnh lu Ifnh loan nhur sau : 

1. Xac dinh e n c trie la h? so r6ng nen chat (sau khi 
dong eye cal) : Theo kinh nghi£m voi do rAng ban dau la r« 
thi fnc = 0.45f«. w th$ theo duong cong nen lay f n c ring voi 

p = 1. 

2. Xac dinh dien tfch din phai nen ch(it. Voi de mong co 
klch thuoc a x b thi F nc = l,4b(a + 0,4b). 



3. Xac djnh so lirong cgc cat dudng kinh d t . 

C2F nc £ 0 — c n<: ntf 

n = - vdi Q =-; f c =-. 

f c I + f„ 4 


4. Xac djnh kho&ng each giua die c<,h. : ho tri theo tarn 
giac'deu tot hern bo tr( vuong. 


V I + c„ 

-- . 

*<> ~ c nc 


5. Tlnh dO lun cho ege dit : 

Ph „ 

S = — p vdi p = 0,8 va Eo dat nen c6 coc cat 
Eo 

„ W ~ f P d i\. 


VI.7.4 COC NO tV 

Tu nam 1960 mV l?i day dung rat phd bicn. 

Ph^m vi ung dyng : dal dip, dat eo 16 rdng Ion, dat cat. 
dat roi. Ddi vdi dal him, muon ap dyng phai tlm bign phap cho 
nude thoal di va giu duoc thanh 16 d£ nhoi cat (thudng nhoi cat 
d iren. khi nd cat s\it xudng lap Id). 

Khi nd, dat chia lam 2 viing : 

- Kho&ng 50cm tren hi pha. 
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- Khoang dirui dime nen 

ch|U. 

Kinh nghiem do nuirc kin 
16 khi nrt co them ap lire thuy 
llnh lam cho dat nen chjt han. 
m%[ nhan htrn. 

Lirirng thuoc nrt cho \m dai 

16 : 



; v r* 


jUJr • 

\ Jsj.J/70-r 100" 


(| = k.rt.R 2 


k la he so ihufic nrt. 


Thuoc no 

Dfnamit 

Amonit 6 

Amonit 83 

Amonit 9 

k 

1.00 

1.17 

1.20 

1.40 


a la he So nen dal. 


dt 

Bun deo chay 

Bun deo mem 

Oat deo 

tt 

0.7 t 1.5 

1.5 - 2.5 

2.5 - 3.5 


R la ban kinh 16 sau khi no (m).. 
q luung thuoc nfi (kg). 

Day Ih cong (hue kinh nghiem nen ihuong cho nrt thu 3 
lo d& xac dinh k va «. 


Thuoc n6 thuung chia thanh banh 5(^. noi nhau bang 
giay n6. kep vao lhanh ire ha xuong Id, tren cung la kip nrt 
noi nguon dien. 
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Sau 3 gia nrt ph&i lap ho ngay, dung cat trung la tot nhat. 


Vl.7.5. TRU VAT LlfcU R(T1 (f)A BA LAT) 

Nhung n3m gan day, nhieu nude da diing try vat lieu rdi 
bhng da ha lat d£ gia c6 min cho nhung cong trlnh Urn. 


Trong quit trlnh chiu 
(Iii, try duyc xem nhu mOt 
eye crt di6n : 

- Khong bj phlnh 

ngang. 

- KhAng bj tih t6ng 

qual. 

- Khong hi xuven 
thung vao dat. 

- Co d() lun cho phep. 


d mong cu'ng 

i 



^ .. 

Ranh gifri cua it baodon vi 


W/// 7 
<idt cu'ng 


Phym vi ung dyng try vyt liyu rai : 

- Lap dat yeu to chieu day huu han h < H A . H A la chieu 
day vung chiu nen duui cong trlnh. 

- Khi h > H a phai co bi£n phap gia t&i cho dal cd ket 
roi rruri ha try vit lieu rai. 

- Khi lap dat yeu ex') sue chiu 0,2 den 0,5 kg/cm 1 thl nhat 
thiel khong dung try vat li£u rai. 



- Thiel bi : buy rung Bn\ va B,t 2 ha ccx* \2m % may khoan khoan 
YTB50-M ha c^x; Cm. 

VI.7.6 COC RETONO COT THEP 

Hien nay drnjc cluni! ph6 hien (V niwc ta. 

Phan linh loan, cau lao xem chuong mong ccx:. 

Hien nay dm dung ca belong mini tici dicn 12x12 hoac 
15 x 15 d6 gia co mong cho nhung cong trlnh xay chon. 

VI.7.7. COC NHOI 

Nhicu cong trlnh xay chen, khong th6 dung biia may d6 
dong cur heiong a>t thep due san n&n phai dung epe nhoi. Day 
la mong coc belong due l#i ch6. 

Do vice thi cong tai ch6 nen ihirong rui ngan chicu sau, 
tang them chicu rong lao th&nh nhung gieng iron chiu luc. 6 
giua co thfi due dac hoac nhoi da. 

Vice lh* cong ccx: nhoi hien nay hoan loan bang co gioj. 

VI.7.8. COC NEM 

Coe nem da dupe ihu 
nghiem iV nuoc la. Khi chiu l&i, 
ccx: truyen ap luc qua m£i hong 
vao nen dal voi p = 0,7 
1,5 kg/enr. 




Dat phan ra hai viing : viing bien dang vfc vimg nen chSt. 

C«,k hinh lhap vuong : Canh diiy 70 cl£n SO cm. 

Canh mCii thong nhtil 10 x lOc/n. C'hieu cao tir 150 den 
600(77?. Sire chju tai co th£ dat tir 30 T d£n 150 T tliy loni dat. 

Ph;im vi ap dung : eat tho, cat bui y > 1.35 ear dap. a 
ait. 5,set. set y > 1,5. 

VI.7.9. COC TRE, Clf TRAM 

Day let bien phap dan gian dirtrc dung u khSp moi mien 
dat nuuc. Dieu kien ap dgng la epe phiii nam irons viing mwe 
ngam rtn djnh. V«ri gian each 2,5d hien nay thuong dung 1C cir 
d>10 hoyc 25 eCr <J>8 eho Irr?" mong. 

Vice tinh lain eoe tre cir tram nhir sau : 

- Khi dong cir phan dac ciia dat n£n tang, phan rong giam 
va he so rong giam. 

- Voi quy djnh dong nhir tren thi phan dac trong \m 3 
tang len ().125w* va phan rAng giitm di 0:l25m J . He so rong 
gi&m di con hang 60% he so r6ng ban dau. 


- Do hg so r6ng giam nen sire chiu tai cun dat n&n tiing 
len theo he so sau : 


^ u » V * 

He so rong * 

_:__ 

1.0 

1.2 

1.4 

1.5 

1.6 . 

1.8 

2.0 

He so 

Set 

2.33 

3,00 

4.07 

4.60 

5.00 

5.94 

6,67 

t£ng Stic 

A set 

2,16 

2.46 

2,70 

2,79 

2.84 

3.00 

3.13 

chiu tai 

A cat 1 

_ I 

1,60 

1.78 

1.74 

1.72 

1.75 

1.72 

1.76 
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Noi chung vyri car va a cal iany 1.75 ian, vdi s&l va a set 
taing 2,00 fan. 

VI.8. AP LUC CUA DAT 

VILfrl. +>Ac TRUING CUA DAT 
G6c nghi tir nhien <p 


Git kho 
Cat am 
Cal irut 
Set kho 
Set am 

(roc mil sat trong gimi cat hat p 


30° den 35" 


40" 


25 

40° den 45° 
20° den 25 () 


Cal 

nho 


20 " 

den 

30" 

Cat 

vira 


30 " 

den 

40" 

Cal 

th6. 

soi, cuf)i 

40° 

den 

45" 

Dal 

cat 

pha set 

15° 

den 

30° 

Dat 

i hit 


in” 

den 

30° 

Dai 

cat 

co the lay 

p = 

: <p 



Goc nm 3 at gifm dtft va mat tiiimg chan d 
Trongiinh loan thuc te 6 - 0 

1 , 3 

Dal rap d * 0 thironu lay tir ~ p den ~~ p. 

2 4 

VI.8.2. AP Lire CHI) DONG 

Truong h&p I : q . f. A « va q * 0. 



E„ = - yh 


h + 2h () K^ 


Tronii do : h () = 


cose.cosa 

K( , = - 

cos(f-a) 


K, - - 


sin(/?-a) 


K,, = 


cos(f-rt) 


sin (p + d) 
eos(f + d>)K| 
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K = 


cos(/)-f) 


I 


C()S(£ + ^) 

a y = ;'-K(y + hoK,.,) 

h 2 <t,, 4- <> b 

3 o., + 

Trinmjf htrj> 2 : e = d = a = 0: p u) </ * tt 


(I + K ( ,.K|)a>sf 
a a = y.hnK^K; 

CT b “ yK(h + hoK^,); Z<| = 



ho = ~ : Ko = I: 

K = tg 2 (45° - - ): 

2 


K| = sityi; K,, = L 
h h + 3h ( | 


Z„ = 


3 h + 2h 0 











Ap hrc mrdc : 

p — d = a = <.\ = 0: e # 0 
y = y b = *y trpng mrcrc: h = H 


1 2 1 

W = - y h H 2 .- 

2 COSE 


I 

h 0 = 0: K<> = 0; K, = 0; K = — 

COSE 


1 i H 

W y = y h . y b .-; W b = y b .H.-; Z’„ = “ 

COSf COSE 3 

. Ap krc dat : 

p = f= (3^{);a = q= {); 

Y = yo = t&i tr^ng dat irtr kc h(V tham nirtfrc. 


n 

— ty I? ke h(V trong dat. 
1(H) 


n 

rn - y - Yb 1 - — 
HX) 


E„ = - y 0 h 2 .K 
2 



Sirv? 

ho — Ol K| = : Oy — yn.y.K: </|, = yu.h.K; Zo = 


coif 


K„ 


W 


sin (p + b) p. 

COSI^-f) 

J cos(e + <i)Kj 

(1 + K„K|)cosf 


I 


COS(C + d) 


VI .8.3. A I* LUt; Bj i)ON<» 

Muon Urn E’q la chi vi$c 
(hay p bang -p va b hang -b 
irong cac cong (hue chu d(mg 
(V iren. 

K'„ = ~ yh[h + 2h„K t) ] K’ 

t 

eos(f-a) 

r - 

V sin (-p + b) 
cos(f + 6 )Ki 


K-, = 
K’„ = 



K' = 


cos(/D+e) 


|^(l 4* K*o.K'i)cosf 

= y[h + h„Kqj .K- : 


1 

x - 

cos(e-d) 

h 2 a’ a + < 7 ’ s 

Z'o - 

3 a', + a 6 


215 



CHUONG VII 

THIET KE TOI UU TRONG BAI TOAN KET CAU 


VII. THIET KE TOI UU 

vii.i. M a f)AD 

Biii loan thiet kc toi iru da dime nghien ciru tu lau. The 
ky 17 Gallile da thiet ke Conson toi uu. Den dau the ky 20, 
nhi'eu nha turn hoc da \et trong lining toi iru cua ket cau iheo 
phmrng phap triet lieu duo ham. 

Den nay, nho loan hoc phat trien da hinh lhanh 4 phuong 
phap thiet ke toi uu. 

1. Ly ihuyet tfnh k£t cau c6 th£ n'ch toi thiSu do Maxwell 
de ra nam 1954; phuong phap nay dan gian, d£ hi£u, nhung 
chua xet uVi cac rang bu(x; hinh hoc. 

2. Ly ihuyet pha huy dong thai cua tat dx cac thanh, phat 
trien rat nhanh vao nhung nam 1940-H 950, da hinh thanh m()t 
nhanh thiet ke theo do ben dong deu. Phuong phap nav rat kho 
thuc hi£n, moi chi giai duoc cho nhung ket cau dan gian voj 
mot phirong an diit tai. 

3. Ly ihuyet lieu chulin toi uu, phat triSn manh tu nam 
i960 tren co s<V nguycn ly cue tri trong ca hiK; nguai ta da de 


ra mot so lieu chuan toi uu trong ket cau; nhung ctng chi van 
dvng cho m(n so thanh ma chua bao het cac lhanh cm ket cau. 

4. Ly ihuyet quv hoach loan hoc : ap dyng tu nam 1950 
va phat tri£n rat nhanh. Phmrng phap nay dira duo: cac rang 
buoc, bat dang thire va giai duoc cac bai loan nhieu bien, phii 
hop voi phuong phap roi rac hba ket cau cua ph'an tc huu han, 
de dang lap trinli dua vao may vi tmh. 

Duoi day la phmrng phap quv hoach loan In*’. 

VII.2. DINH NGHIA 

Toi m : la kinh te nhat (re tien nhat, ton t vat lieu 
nhat), th£ tich nho nhat, kich thuoc gon nhat nhun» van dam 
ban ben chac va rtn dinh. 

Bien thiet ke : la nhung an dm tim. la nghiem cua bai 
toan dem lai hicu qua toi uu. 

Ham rani* hade la nhung dieu kien ihuc te pha co, nhung 
han cite bat buoc cua cac bien d£ cho bai toan co nihia. Trong 
ket cau thuong la dieu kien do ben va dieu kien on dinh. 
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Ham muc lieu la dai limn a can tim cue tri trong qua 

trinh thiei k£ toi uu. Thudng la ham vo hudng cua cac bien ihiet 

ke va la co siV de chon phuong an ihicl ke. Ham muc lieu do do 

nguui thiet ke an dinh : co the la gia thiinh, rrong luong, ih<? 

tich ... 

Khi ham rang huge va ham muc lieu la hac nhat doi vc'ri 

die hien ihi hai loan ggi la tuven tinh. Nguoc lai khi ham rang 

bu(x; hoac ham mye lieu la hac hai ud len ih) bai tcxin gpi la 
phi luyen. 

Ham muc lieu co the? bi^u di£n hlnh tux: : 

- Co 2 bien th) ham muc lieu la hg duong th&ng. 

- Co 3 bien ih) ham muc lieu la hp mat phang. 

- Co nhiSu bien thi ham muc lieu la hg sicu phang. 

Mo n)ng cho ham phi tuyen la co ho duong cong, hg mal 
eong va hg sieu mal. 

Gradient ciia ham muc lieu la vecto vuong goc vdi hg 
duong (mal), ma iheo hudng nay ham muc lieu bien d6i (tang 
hoyc gi&m) nhanh nhat. Thudng ky hieu : 

-» r hZ OZ dZ 

AZ = {AZ} = — > — * - — 

L 0 \ { dx n 
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Tirang tu nhir vay Cac ham rang buoc cting co th£ b'\$u 
dien hmh hoc. Tap hop cac rami buoc la mien chira nghi£m. 
Theo chicu ciia vecto gradient AZ ta se llm duoc nghiem toi uu 
cho bai loan. 


VII.3. I*HAT BIKU BAI TOAN THlfil Kit TOI UTJ 
Mo hlnh bai loan thiet kc toi uu nhu sau : 


- Tim n bien thiet ke {x} 


T 


X|. x 2 , ... x n 


- Thda man cac dicu kipn rang buyc : 

gi(x) >0 vdi i E E 

- Liim cue tifiu ho^c cue d$u ham muc lieu. 

Z = f(x) 

Bai toan thuerng (fuuc viet tat dudi d<tng : 
min Z = f(x) vdi x GE n 
D7K G|(x) {< ,= , >} bj vdi (i = 1, m) 

Hay vict gon hun : 


min 



G,(x) {<,=,>} bj 


Phuang phap giAi bai toan thiet ke toi uu : 



- Bai loan tuyen tfnh c6 the giai bhng hlnh h^x: (2 fin) 
bang dan hinh (nhi£u in) quy hoach dAng (nhi£u an). 

- Bai loan phi tuyen co the giai bang dyo ham (I an), 
nhan Ur Lagrange, phuang phap myt cat. phuang phap gradient, 
phirung phap chia 6, phuang phap ham phyt. quy hoych d()ng, 
uuy hoach hlnh hoc 

VII.4. MOT SO THI DU VK THI^T k£ TOI ITU 

Thi du VII. I. Cho m()l cav gfi lr<>n b«ln kinh R x6 lhanh 
h()|> sao cho chiu uon lot nhat. 

Muon chju uon tot nhat thi modul dicing uon W phii kin 
nhat. Ta co : 

h = 2R costT 

h = 2R sin« 

hh 2 8R 3 , 

W = — ~ - sin acosa 

6 6 

Nhu vyy biSn thiel kc 6 day la goc a. 

Ham myc lieu Z = W, ta ph&i dm maxZ. 

Rang buoc (V day khong co. 

Day la bai loan phi luySn nhung a) mAt in nen ta a') th6 
dung phuang phap triel lieu dyo ham d£ dm cue tri : 





4 ^ 7 

Z = “ R sin acosa 
3 


Nghi^m toi uu la a = 54 44’ vui sina = 0.81 f, 
cosa = 0,577 va ham myc lieu cue dai. 

4 , 6 , 

MaxZ = - R\ - . — = 0,5132R 
3 9 3 


7* 

(1 

N 

2.Mnacos 2 r< - sin 2 a 



3 

L J 



72 - ~ R 2 sinaf 2cos 2 a - sin 2 *] 

A , 

= - R J sin« 

3cos 2 if - I 

3 

L J 

3 

- 

7 = 0 khi 

'sin« = 0 -* a = 0° 



1 

I 

■> 

yfS 



3cos"a - 1 = 0 -* 

cos a - ± 



L 




hay a = 54°44’ 




Thi du VI 1.2 

Cho mol cay gft iron ban kfnh R thanh hen sao cho 
bla b&p lo^i di ft nhat. 

So vdi bai toan tren ihl ham muc lieu da thay d>i. ta phai 
tlm max cua di£n tfch chu khong ph&i oia modul che'ng uon. 
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Ta co F = hh = 4R 2 sin«cosa. 

F = 2R z sin2a 

Ta thay rhng khong can phai lay dao ham v'i F la max khi 
Sin2a = I hay la = 90° -* a = 45°. Nhu vviy t>6 iron x£ hop 
vuong III lo?»i it bia bip nhSr. 

Tin' riu VII.3. Thiel ke loi uu san belong col thep chiu 
uon. Vcri so |j$u cy th$ nhu sau : 

Bei6ng so hieu 2(H), thep CT3 chiu moment uon 20(HMrgm. 

Trong linh loan thuong lay 
I m dai <$ linh : 

Cac buoc linh nhu sau : 

M 

Tfnh A = —- tra ra // 
bh?, 

A M 

Theo kinh nghiymy/ = — = -; 

20 20 hh ( , 

bh 0 M 

Tinh cot ihep F a = //. = 

100 20h„ 

Lay b = 100cm h„ = h - 2 (cm) 

Trong luong belong = 24(h 0 + 2) kg 





M 

Trpng Itrong thep = 78.5 . - k\> 

20 h„ 

Ham myc tifeu la tring tryng Itmng. 

2000 

Z = 24(2 + h„) + 78.5 . - 

20 h„ 


7850 

Z = 48 + 24h„ +- 

ho 

Day la bai toan phi tuycn nhirng co 1 Sn nen ta co thd 
ap dyng phtrong phap tri£l tidu dyo ham dd tlm eye tri eua Z: 

7850 

Ta co Z' = 24 - —- 
2ho 

Cho Z’= 0 ta co hj> = 163,54 -* h 0 = 12,79cm 

Chon ho = 13 vk h = 15cm 

Day lit nghifm toi tru eua bai loan. 

* Tfnh thuyn ta co h,^ = l.V = 169 


2000 A 

A = - = 11,84 fi = — = 0,592% 

169 20 

F a = 0,592 x 13 = 7,7cm 2 chpn d> 12 a 150. 
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Tht du l/11.4. Mpr xi nghiep belong 6 ±in xuat hai loai cau 
kien be long due sin vdi gia rhAnh SOO.OOIVf/m^ loai belong 100 
va SOO.OOOcf/w'-* loai betong 300 vdi nnre lieu thu nhu sau : 


Loai belong 

XM (kg) 

Cal (m 3 ) 

Oa <m 3 ) 

CT3 (kg) 

CT5 (kg) 

100 

200 

0.4 

09 

120 

* 

300 

500 

1_ 

0 5 j 

0,8 


160 


Trong kho hien con 30T ximiing; 40 m 3 cal vAng: 7,2T th£p 
CT3 va XT rhep CT5. da khong han che. Tim phuirng an san 
xuat loi iru (nhan c&ng va phu lieu nhu nhau). 


Day lii bui toan kinh le. c6 lien quan den ket diu, dm 
nghien cuu d£ nam each giai : 

Phal bi£u bui turn loi uu : 

- Chon bien thiet ke : \j khni Itrcrng belong 100, x 2 khoi 
iuang belong 300. 

- Ham muc lieu : maxZ = SOOOOOxj 4- 800000x2 

- Cac rang bu()c : 

’ 200xj 4 500x 2 < 30000 

0.4x, 4 0,5x* < 40 

120x i < 7200 

160x2 < 8000 


D£ ~thu gon cac he so ta ude luoc bai loan nhu sau : 
Ham MT : maxZ = 5x§ + 8x 2 

Ham RB : 2xj 4 5x 2 s 300 

4Xj 4 5X2 - 400 
3xi < 180 

4x 2 < 200 

BAi loan luyen linh eo 2 an nen giai bang hlnh hoc; chuy£n 
cac rang buoc lhanh dudng thang : 

X 2 — - 0,4xj 4 60 

x 2 < - 0,8x, 4 80 

X| < 60 va x 2 < 50 

Bi6u dr£n Iren h£ tpa df) ta thay OABCDE la nien chua 
nghiem. 

Ham muc lieu : Z = 5xj 4 8x 2 chuycin lhanh 

5 Z 

*2 = xi + ” 

8 8 

—♦ 

Vector gradient AZ a') lhanh phan 5.8 ho dirong Z vuong 
goc veri AZ qua diem C la Ion nhat nen C la nghiem loi uu va 
maxZ = 5 x 50 + 8 x 40 = 570. 
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Thi du VII.5. Tim nghiem toi uu : 
max Z = X| + 2x2 


Voi 


-X) - 2x 2 <5 

X) + 0,5x2 - 15 

x, + 3x2 — 2,5 

X! >0 X 2 s 0 


Bai loan nay duac gi&i b&ng hai each 

Phirang phip hlnh hoc : 


RSmg bupc 1 la thCra, 4 r&ng bu^c sau xac dinh mien chua 
nghiem OABC. 


Then vecto gradient AZ thl B la nghi^m toi uu : 

MaxZ = 2 , 1 . 

Phuong phap dan hlnh : 

Phuong phap nay chi tlm cac dai linrng toi thi^u nen la 
dtii dau ham myc lieu tren thanh minZ = -X| - 2 x^ (khi cn dap 
so ta d6i lai dau lhanh maxZ = xj + 2 x.). 

Cac rang huOc nay phii la dang I hire nen la ph&i them 
cac bien phy X3, x 4 , X5 va bai toan trO lhanh : 


Tim min Z = -xj - 2 x^ + 0x3 + 0x 4 + 0x5 


Vd-i 


-x, - 2x2 + x .i = 5 
X| + 0,5X2 + x 4 =1.5 
X| + 3x2 + x 5 = 2,5 


Ta lap bang dim hlnh thir nhal : 


Co 

c, 

A 

-1 

-2 

0 

0 

0 

so 

M 

A, 

As 

A3 

A 4 

As 

A 3 

0 

5 

mm 

-2 

1 

0 

0 

a 4 

0 

1.5 

■■ 

0.5 

0 


0 

A, 

0 

2.5 


© 

0 


1 

O 

1! 

fS 

mm 

a 

0 

0 

0 




Ghi clut : Hang Iren ciing la cac he 50 ham muc tieu 

- Col A la cac so hang tu do cua 3 rang bufx;. 

- Cac cpt A| den A5 la cac he so cua x ( den x$. 

- Van dtS mau chot la llnh hang cuoi ciing : 

Z,, = V CjA. dr day 3 Q = 0 nfin Z 0 = 0 

Zj = V CjAj - Cj, la lay lung Cj nhan vdi lung Aj. cong 

lyi roi Irir di Cj (V trcn ciing. 

* Tieu chu&n d6i co S(V : x6t hang Z ncu Zj nao duong 

va Ion thl Aj phiii vao co s<V. Lyi xet cf)t Aj neu co he so nao 

duomg Ion thl Aj ay (hang ngang) phSi ra co sdr. 

* Theo bSng don hlnh thu nhat. Z: = 2 la Ion nhat vyv A’ 
phSi vao. Trong cpt Az thl h$ sd 3 la ldn nhal vyy A5 phtii ra. 

Ta lyp bSng don hlnh thu hai : 


Cor 

/** 

A 

-1 

-2 

0 

0 

0 

so 



A, 

*2 

A3 

a 4 

As 

a 3 

0 

20/3 

-1/3 

0 

1 

0 

2/3 

A* 

0 

3.25/3 

(jjg/p 

0 

0 

1 

-0.5/3 

A* 

-2 

2.5/3 

1/3 

1 

0 

0 

1/3 

Z 0 = -5/3 

CiZO 

0 

0 

0 

-2/3 
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Ghi chu : Bang Jan hinh 2 lap dua theo bang I. 

- £>au tien di tCr hhng A 5 phai ra thay bang A 2 . 

- H$ so Cj thay bang -2 (trong ham myc tieu). 

- Chia tat di cac hy so trong hang cho 3 (phan tu xouy) 
d<5 cho xuat hiyn con I (V cot A 2 . 

- Khu cac h$ so khac (V cyt A 2 bang each nhan hang cuoi 
vdi so doi roi cyng lyi. 

- Khi hing don hinh day du thi u'nh Z. 

2,5 5 I 2 

O day Z« = -2 x — = -- ; Z| = - ; Z 5 = - ~ 

3 3 3 3 

2,5 

do Z| > 0 n 6 n A| vao va — >0 nen A 4 ra. 

3 

Ta lap b&ng don hinh thu ba : 


Co 

Ci 

A 

-1 

-2 

0 

0 

0 

fid 


A, 

A 2 

A3 

a 4 

A 5 

A3 

0 

21,3/3 

0 

0 

1 

0.4 

0,6 

Ai 


1.3 

1 

0 

0 

1.2 

-0.2 

A2 

-2 

0.4 

0 

1 

0 

1 

-0,4 

-0,4 

j Z = - 2,1 

0 

0 

0 , 0.4 

-0.6 
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Chi chii : Cach IMP b&ng 3 tuung tu nhir b&ng 2. 

- Thay A| vao Aj va ghi -I vao cot Cj. 

2,5 

- Chia hant> 2 cho — cho xuat hi£n so 1. 

3 

- Khu riep cac h? so khac (V cot A ( . 

- Khi linh Z d hang cudi cung la thay khong co Z nao 
dtrung ca, tat di Zj < 0, nhu v(jy la ta da d?t nghicm lot uu. 

* Nhln vao b&ng 3 ta thay rang : 

X| = 1,3 va X 2 = 0,4 (d cpt A) 

Va Zmin = -2,1, d6i dau 1 m i ta 06 : 

Zmax = X| + 2x2 = 2,1. 

Ddi chieu hai each giSi ta rut ra nhung nh§n xet co tfnh 
Iv lu^n cua phuong phap don hlnh nhu sau : 

1. Tmp hop cac nghi$m cua bai loan toi uu la mpt da giac 
loi ma m&i canh la mpt rang bu()c, mfti dinh la mpt co sd. 

2. Qua trlnh thay b&ng don hlnh la qua trlnh thay co sd, 
tuc la chuy<*n tur dinh no qua dinh kc hfin. 

B&ng don hinh 1 la xuat phat tu dinh 0(0,0). 

Bang ddn hlnh 2 la d dinh C^—. oj ; Z = 1,67. 



Being dan hlnh 3 la (V dull. *3(0,4: 1.3); Z = .10. 

Tht du VIL6. Tim min Z = x\ + xj + x\ 


Dieu kien 


x i + x 2 + x \ = 2 
Xj - x 2 + 2x* = 3 


Xj. X 2 va x* > 0 


Day la mol hai loan phi tuven ma ham muc lieu la hac 
..ui va cac rang bufx: la hac nhai. 

Truong hop nay la co th£ dung nhan lu Lagiange va cho 
t ici lieu tat d* cac dao ham rieng phan hac nhat, ta se Um duqrc 
cue iri cua ham muc lieu : 


Cu th£ la dal nhu sau 


(X, A) := x( + X 2 + X; 


+ A 


2 - X! - X 2 -X 3 


+ 


+ h 


3 


x, + x 2 - 2x 3 


Va (riel lieu 5 dao ham rieng phan 


dl 

dXi 


2xj - A] - A 2 = 0 


= 2x 2 - A} + A 2 = 0 

dx 2 



<)L 

— 2x; - 2 - 221 — 0 

Oxj 

<)L 

5X, = 2 - x, - x 2 - x, = 0 
i)L 

^ = 3 - x, + x 2 - 2x 3 = 0 

Ta c6 hp 5 phuang trlnh 5 so, gi&i ra : 

11 1 16 12 10 

x, = — ; x 2 = — : x, = — ; A, = — A 2 = 

14 14 14 14 14 


minZ = 



378 

196 


1,929. 


Thl du VII. 7. Thiet k6 toi uu dSm g6 chiu uon. 
E = U) 5 kglcm~\ R u = I i)()kg/cni~ 

Dieu kien : 

1 < - < 2 I P 3 ' 75 *'’' 4 

E 3 &. 

/ 250 

Chpn bien xi = b; x 2 = h. 
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Ham muc lieu : min Z = Xj.xi 


M = 


PI 


105 x 400 


= 10500/^/0)1 


W = 


hh 


xjxi m 

- ; o = — < R u 

6 W 


10500 x 6 
*1*2 


, *2 
100 hay X|X 2 ^ ^ 630 va 1 < — <2. 

x. 


r ?r io5 x 16 x io 4 x 12 

~t _ - -- 

48.10 5 .X|X^ 


— < — 
x | x| 250 


I 4XEJ 

hay x | X 2 1 5: 10500 

Tom lai ilm min Z = X|Xi 
vdi [ XjX 2 2 5 630 

X|X2 J S 10500 

X 2 

1 < - < 2 
*i 

Day la hai loan phi tuyen, nhung a') hai an nen co th£ 
giki bang hlnh hpc. 
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Dinh A(/>,12) la t6'i iru; minZ = 72c« 
Th( du VI 1.8. ThiSt kg t6i iru hg bgn 
L = 100cm; 

P = lO.OOOArg 
E = lAQ^kglcm 2 
Bign F| va Fo 
Ham mye tieu : i 




N, N 2 

Rang bu()c : — < 2100: — < 2 UK): 

F i F 2 

< 10 *0/71; <3 4 < IO^c/ii. 

Giai thtfu phuong phap chuv6n vi. 

Ma tran d{) cu-ng 


Thanh L2 




Ma tran do ciing toan h£ : 

Fl F, -F, -F, 0 I) 

F, F, -F, -F, n 0 

"F, -F, F,+F, F,-F 2 -F 2 F 2 

-F, -F, F,-F 2 F, + F 2 F 2 -F 2 

0 0 ~f 2 f 2 f 2 -F 2 

o <> F 2 -f 2 -f 2 f 2 

Phiwng trlnh chinh tac cua hi KA = P. 

F, F, -F, -F, 0 0 

F, F, -F, -F, 0 0 

jq4 -F, -F| F, + F 2 F,-F 2 -F 2 F 2 

-F, -F, F r F 2 F, + F 2 F 2 -F 2 

0 0 -F 2 f 2 f 2 -f 2 

o o f 2 -f 2 -f 2 f 2 

Diiu kien bien hlnh tyx: 

<3 j = (3 2 = ds = <3<, — () 

Dicu ki£n biin luc hpc 
P 3 = Pcos60 = l(XXX) x 0,5 = 5000 kg 
P 4 = -Psin60 = -10000 x 0.X66 = -X660 kg 
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Dua dieu ki£n bien vuu he chinh lac con hai phirung irinh 

giiia : 


F, + F 2 F, - F 2 




5000 

F, - F 2 F, + F 2 




-8660 


Gi&i ra ta co : 


0*500 F, + F 2 

- 0.866 F, - F 2 

= 

4F,F 2 


I..W>F| - 0.360F 2 
4F,F 2 


F, + F 2 0.5(H) 
F, - F 2 — 0,866 

*4 = - 1 

4F,F 2 


I.366F, + 0,366F 2 
4F,F 2 


Nhu vay <i 4 < 0 «') chieu di xuong. 
Dira cac rang buoc van ta co : 


N| KH)00sinl5 2588 

_ - = £- < 2100 -* Ft > 1,23. 

F| F, F, 

N 2 1 (M)(K)cos 15 9659 

— = - = - < 2100 -* F 2 > 4,60. 

F 2 F : f 2 
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Ham myc lieu la hp cluang ihang F 2 = -Fj + Z 

Tiep di 6 m vui rang bufx: 4 theo huong - I se chu nghiem 
loi uu. Lay dyo ham F 2 ta co : 

1,366(0,4F| - 0,366) - 0,4.1,366F, 

f 2 .--- - -1 

(0,4F, - 0,366) 2 

Phuang trlnh thu ve 0,16F 2 - 0.2928Fj - 0,366 = 0 
Giii ra va lay nghiem duang : Fj = 2,685 
Tinh ra F 2 = 5,180 

Min Z = F, + F 2 = 7,865 cm 2 
Co F ( va F 2 tfnh ra 

3,66 - 1,90 

<3 3 = - = 0,03167cm. 

55,573 


-3,66 - 1,90 

d 4 =-a - 0 , 10000 cm. 

55,573 


Tha\ 

vao phuang irlnh chlnh tSc 

Pi 


-2,685 

-2,685 

P 2 

= 10 4 

-2,685 

-2,685 

P 5 


-5,180 

5,180 

P 6 


5,180 

-5,180 


0,03167 

- 0,10000 


X 



Tinh ra P, = P 2 = 1830 % 
p 5 = -6830 kg 
P 6 = 6830 % 

Dung phep chiSu co the? tint ra P ( , P 2 , 1’v P 6 . 

Nhan xet cac rang bupc : 

- Rang bupc 3 luon dSm bSo vl rat nh6. 

- Rang bupc 1 v& 2 dim bio cuang cl(> chiu dung cua vat 

lipu, nSu khong khong che chuytfn vi thl day la ly thuyet cua dp 
bfin dong d£u va ta co : 

min Z = F, + F 2 = 1,23 + 4,60 = 5,83 cm 2 

Thuang do cau tao ta lay Fj = F 2 

va mim Z = 2 * 4,6 = 9,2cm’. 

- Rang bupc 4 6 day co y nghia quyet dinh vl thuang doi 

vai kSt cau thep 6n dinh can tSng cuang han cuang dp. Do alu 

tao ta thuang chpn F| = F 2 nSn min Z = 10,36cm". 
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CHUUNC, VIII 

TINH DO TIN CAY CUA KET CAU TRONG CONG TRINH 


VIII. DO TIN CAY CUA CONG TRINH 

Hicn nav chung ta tinh ket cau cong trinh then quan niem 
lien cfinh : chung ta lay gia tri dinh truck cho lung loai dii trong 
va dp hen thong qua mpt so he so an toan k, n, m va trong tinh 
loan moi giii quvet hai van de la cuang dp va fin dinh. 

Quan niem tien dinh hicn nay khong con phu hap vai 
thuc trang cong trinh nam trong moi truang thien nhien do : 

- Quan niem tien dinh khong danh gia dupe dp tin cay 
cua cong trinh. 

- Quan nigm tien dinh khong ly gi&i dupe nhung hu hong 
thuang xay ra doi vai cong trinh. Mac dii khi thi5t k5 ta da 
chon phirong an dd cho gia tri trung binh cua dp ben vat lieu 
lan han gia tri trung binh cua ung suat gay ra; nhung hu h6ng 
v&n ra do tinh ng&u nhien cua ung suat va dp ben, khi gia 
tri cua ung suat co the? ldn hern gia tri cua do ben. 

VIIU. SC HINH THANH VA PHAT TRIEN CUA 
LY THUYET DO TIN CAY 

Ly thuyet dp tin cay hinh thanh va phat tricSn dua tren ly 
thuyet xac suat va thong ke loan hoc. Tu lau, ly thuyet dp tin 


cay da dupe van dung d£ danh gia chat lupng va ki<$m tra s&n 
phSm cong nghiep nhu : hang hoa, may moc, radio, tivi, ou\ xe 
may ... 

Mai den nhung nam 1960, ly thuyet dp tin cay mdi dupe 
nghien cuu dua vao tinh loan ket cau cong trinh xay dung. Sd 
di co su cham tr£ nay la do nhung dac thu rieng cua cong trinh 
xav dung : 

- Khong th6 lay m5u cong trinh d£ thu ma ph&i thu ngay 
tren cong trinh. 

- Cong trinh xay dung gia thanh cao, dft tin cay cao, khong 
thei co san ph3m hong ma chi co s&n ph3m khong h6ng. 

- Cong trinh xay dung da dang vh phuc tap, khong cai 
nao giong cai nao. 

- Cong trinh xay dung chiu tac dong cua nhieu yeu to 
ng&u nhien trong suot vong doi cua cong trinh : tu thai nghen 
(luan chung, thiet ke) den ra doi (thi cong xay lap) mi phat 
tri6n (khai thac, su dyng) va dao th&i (hu hSng, da h6). Ngay 
yeu to con nguai cung co tac dpng den chat lupng cohg trinh 
trong di bon khau noi tr£n. 
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Vi nhirng ly do tren. chat luang cong rrinh phui diroc coi 
trpng, nguui thiet ke ph<ti danh gia dire.re do tin cay cua cong trinh 
Nhieu nirdc do xay dung quy pham tfnh loan dp tin cay cua cong 
trinh va dat Cong viec danh gia d$ tin cay cua cong trinh thanh 
chien lupc quoc gia. dam bao *>u song con cua xa hoi. 


VII.2. C(X S(X f)ANH GIA f)(> TIN CAY CUA CONG TRINH 


0 <) tin efty cua cong trinh dupe danh gia bang xac sufu 
khong h6ng cua cong trinh. 


R(t) = P(T > t) 

hay xac suat d£ luoi thp T khong 
nhO) hon Ihoi gian t dJt cho. hay 
xac suat d£ cong trinh khong h/ing 
truck ihoi gian t. 

Tfnh chat cua dp tin cay. 



1. 0 < R(t) < I 

2. R(0) = I 

3. R(oo) = () 

4. R(t|) > R(t 2 ) 


ban dau cong trinh tot. 
t vet han cong trinh chac chan h6ng. 
veri t 2 > t| hiim dern dipu giam 


t)0 fir chefi cui« cong trinh hang xac suat hong cua cong trinh 


O(t) = P(T<t) = I - R(t) 


day la ham dern dieu tang. 
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Turn tho cua cong irlnh : T = /* P(i)di 

Ba d$c trung tren c 6 quan h$ sau : 

R(t) = I - - Q(t) = ' 

T T 

Trong Hnh vuc xav dung, nhung dai Iirang ngau nhien lien 
iuc Ihuong dm;c roi rac hoa hang nhung so lieu do dac, I hi 
nghiem n£u trong dim nang nay chi giiri ihieu hai loan xac suai 
cho nhirng dai Iin;ng ng5u nhien roi rac. 

Ung suai va df) hen la nhung d^i lircrng ng&u nhien c 6 
ham phan phoi F(x) va ham m£t df) f(x) theo nhung luat nhat 
dinh : 


- Tuvcl dai da so df) hen cua v§i lieu c6 luat phan phoi >i 
chuan dang doi xirng nhu : gioi han hen, giiri han chay. giiri han 
moi ... Tru cac hop kim a') luai phan phoi loga chu^n; cac hop 
kim goc sal co luat phan phoi Weihull. 



- Ve mat* irng suat, d^i da so oac tai frong gay ra deu co :o 
!ujr phan phoi chuSn dang doi xung. nhat Ift luc day cua dong 
co phan luc, ap luc khi cua d(>ng co doi trong 

Moi dai hrgng ngau nhien deu dai di£n bang uk iham so 
ho£c dpc irung xac suar sau day : 

/Cv mu' loan hoc 

n 

h- = H(X) = I XiPj 

1= I 

Xj la gia l ri cua cfyi !m;ng voi xac suat p,. 

n la so gia tri do dime cua dyi luung X. 

Phmmx sat 

n 

«r = D(X) = E(x -/*)’ = £ (x, - «) 2 P, 

1=1 

Do lech (tea chiton hay do l£ch quan phuerng. 

o = sfom 

Muon danh gia dime do tin cay cua cong irlnh, ngiroi thiei 
kt phai co so lieu ve phan phoi ngau nhien cua tai trong va d() 
ben, tu do ket hop voi anh hircVng cua eat* yeu to ben ngoai, lien 
hanh phan phoi xac suat va danh gia dg tin cay cua cong tnnh 
theo so do sau : 
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Chu y phan giao nhau cua ham mat do ung suit va ham 
mat do dp hen. lai day thuong xav ra hu hong cong trinh. 

VII1.3. THI !)U TINH DO TIN CAY 


Tht du Vfll.I I. Tinh dfl tin ciy cua mpt thanh thep 
iron chiu keo vui so lieu, sau : 









Tai trontf : 20 so lipu theo phan phoi chuan 

1 lan 2100/# 5 Ian 2300/# 3 Ian 2761% 

2 Ian 220(% 8 Ian 2500/# ‘ I Ian 2900% 

Do ben : 50 so Ii£u then phan phoi chuSn 
2 Ian 2400A#/cw“ 8 lan 2800%/cm 2 3 Ian 3300 kglcm 2 

4 lan''2600 kg/cm 2 10 lan 30 OOkglcm 2 4 lan 3400 kglcm 2 

6 lan llSOkgtcm 2 9 Ian 3200 kg/cm* 2 lan 3600 kglcm 2 

Do lech tieu chuan ban kfnh thep iron : 

o r = 0.05// r 


2. Tinh d&c trimg xac su&t ciia tai trong 


So 

fan 

Tai 

trong 

P, 

XiPi 

x, - /< p 

[*, - /'pf 


1 

2100 

0.05 

105 

-359 

128881 

6444 

2 

2200 

0.10 

220 

-259 

67081 

6708 

5 

2300 

0,25 

575 

-159 

25281 

6320 

8 

2500 

0,40 

1000 

41 

1681 

673 

3 

2760 

0.15 

414 

301 

90601 

13590 

1 

2900 

0.05 

145 

441 

194481 

9,724 


Ky v^ng //p = 2459; Phutrng sai - 43-459 
DO l£ch tieu chuiSn a p = 208,468 



3. Tinh dac trung xac sufft cua dA hifcn 


So Ian 

06 ben 

P. 

X.Pi 

x. - “8 

[X, - «sf 

[x.w< B ] ? .p, 

2 

2400 

0.04 

96 

-604 

364.816 

1 4.593 

4 

2600 

0.08 

208 

-404 

163.216 

13.057 

6 

2750 

0,12 

330 

-254 

64.516 

7,742 

8 

2800 

0.16 

448 

-204 

41.616 

6659 

10 

3000 

0,20 

600 

-4 

16 

3 

9 

3200 

0.18 

576 

196 

36.416 

6915 

5 

3300 

0,10 

330 

296 

87.616 

8762 4 

4 

3400 

0,08 

272 

396 

156.816 

12 545 

2 

3600 

0.04 

144 

595 

355.216 

14.209 


Ky v^ng = 3004; Phirung sai Op = 84.485 

Df) l£ch ti£u chuSn a B = 290,663. 

4. Tmh ctft thep chju k£o \h dA tin cAy 

Doi v(Ti hai loan keo nen cua thanh thep iron co do lech 
tieu^chuSn ban kmh o x = au x (hi 


'V<r 
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Day la cdng ihuc ihuan nghich : 

* Neu chon ban kinh « r ta iinh dirac Z {] . tra b&ng VII 1.2 
la dupe xac siuit khong hong <I>(Z 0 ). 

* Neu tu cho xac suat khong hong O(Zo). ira b< ; ing VIIL2 
la a> Zo va iinh ra Ar- 

Thco each ihu nhat, cho u T 4 tri so ihco cdng thuc iren 
iinh ra 4 tri so Z, )v tra b&ng 8.2 la co 4 tri so do tin cay thco 
bing sau : 


(cm) 

0,55 

0,60 

0,65 

0,70 

Zo 

1.11 

2,36 

3,43 

4,33 


0,8665 

0,9909 

0,9988 

0,9999 


Ta thay co! thep cang Ion ihl dp tin cay cang cao. 

Vdi thep <JM2 thi do tin cay la 0,99 

Vdi thep d>14 thi df) tin cay la 0,9999. 

* Kern thco day co b&ng VIII. 1 ve ham mat dp va b&ng g 
VI II. 2 vc ham phan phoi. 

Thf du I'll1.2 True chiu xoan thuan tuy. M6t true trdn 
chiu momeni xoan M bien d6i ngSu nhi&n vdi ky vpng 
Am = 11 3000/tga?? va dp lech a M = 11300/rgcm. Gidi han 
ben cat cua vat lieu phan phoi vdi ky vpng ab = 3450 kg/cm 2 
va dp lech a B = 345 kgtem 2 . Xac dinh dudng kinh true 
d<* dp tin cay bang 0,999. 
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Unt! suai liep Ian nhai Iren,tie! dien iryc \h : 


y _ Mtl _ _ 2 .M 

2Jp rrd - ' jx r' 

Trong do J p la moment quan Ifnh cue, d 1& duong ki'nh, 
r la ban ki’nh true. 

Gia tri (rung blnh cua ung su2t tiep la : 

2/'M 2,26. 1() 5 , 

/'u = —7 = - —kg/cm- 

Wr Wt 

Cho d() lych cua ban Idnh do chc? tyo bang : 3 o r = a^i T 
voi a = 0,03 ta c6 : 


a 


u “ 



2,26. 10 4 
Till) 


VTT (10a) 2 


23595 1000 

<7u = — — nSu d3t x = - thl ct u = 23,595x 

Vbi dp tin c$y 0,999 tra being VIII.2 ta co Zq = 3,09 
3450 - 226x 

va Zo = 3,09 = - f- -— - ■ —_ 

v (23,595x) 2 + 345 2 

Rut gpn ta co : x 2 - 34x + 235 = 0 



Gik\ ra la co 2 nghiem x dtrung. 

Xj = 24,35 -* // t = 2.356cw 

Xt = 9,6 5 -► /( r = 3201cm 

Ta lhay // r = 3.207c/« la ihfch hap. 

* Neu lu cho// r . imh ra Z<, rbi ira b&ng VIII.2 ra do tin 


c$y la co ket- qua sau : 


n, (cm) 

2 540 

3,048 

3,556 

4.064 

4,572 

5,080 

-Zo 

-M 640 

-2,086 

-4,824 

-6.555 

-7.621 

-8 736 

R(D 

0.05050 

0.98169 

0.99999 

0,99999 

0,99999 

1.00000 


77//' du 17//J. 

Mf)t dam (hep chiu udn then 
hinh b£n. Cac dai lirgmg P. /, a va 
giui han ben cua thep deu ia cac 
d#i luung ngau nhien phan phoj 
chuiin nhir sau : 


Dai krqng 

Ky vong 

06 lech 

Tai trong 

M 0 = 2700 k 9 

«p = 89 kg 

Chieu dai nhip 

pi = 305 cm 

o { =1 cm 

Khoang each 

p a - 183 cm 

o a = 1 cm 

Gidi han b&n 

/( 0 = 11720 kgjcm 2 , 

n B = 328 kg!cm 2 


Chon dam thep chu I sao cho do lin cay R(t) = 0,999. 


A \ 


P 

l -, 

^ a 

C ^ 



- ] r — 





P a </-a) 

M max mi C M =- 

l 

M h 

Uhi» suiw max iai do V = — 

h 2 

Khui liit?n Taylor la c= l97520/q,'OTi: er M = foOOfyjcm 
Sit ho ta thon 110 co ki'ch thixofC 100 x 68 x 4,5, vdi l x = 
24 '- m* va W„ = 49crw 3 , la co : 

/x w = 0.049«j' . cho a h = 0,01j< h 
thl o w = 0.00147/r 3 


L/ng suat trung -binh v5 dp lech cua no lii : 


,«M 19520 4.031 . I0 6 



Vdi dO tin cay 0,999 tra bang VII 1.2 ta co Z<j = 3,09, ncu 
10 3 

dat x = — cuoi cuni: ta co : 

/<h 


Zo = 3,0V 


11720 - 403lx 
/ 32224x 2 + 1075,34 
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Rut gpn ta co : x a - 5,9272x + 3.552 = o 

Giai ru ta co 2 nghiem x tlmriig. 

X| = 3,4442 -» ft h - 6.222cm 

\2 = 2.4830 -* ,/< h = l.ZSScm 

Ta chon 110 la dam b&o do tin cav 

4 Trong c6ng thuc tinh Zo ta thay o n 6 m£tu vay ncu n H 
tSmg th) Zo giitm va d<) tin cay gi&m theo b&ng sau 


o Q kg/cm 2 

344,75 

482,65 

620,55 

758,45 

896.35 

1034.25 

Zo 

3,035 

2.604 

2,239 

1,945 

1,709 

1.519 

R(t) 

0,998797 

0,995393 

0.987418 

0,974110 

0.956276 

0.935614 


VIIII.4. TUOI THO CONG TRINH 

Mu6n tinh duoc nuii thg cua cong trinh ta ph&i co them 
yetu to thai gian : 


iH 
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Ve fai trong : Phai co so lieu ve ehu kv hc^tl dOng cua tai irpng: 
5o gia su dung then ca. theo ngav; so xe eh ay lung giu. ngav, 
ihang, nam; cirong d6 mira gio theo Iran, gia, ngav. mua, thang, 
nam. eac trang thai bifn theo gio, ngay. thang, mua, nam ... tCr 
do xae dinh duruc d£c trung ung sual theo thai gian. 

Vfc do hfcn : Ngoai giai han ben, gitri han eh3y luc thai. 
ia eon ph&i eo so li£u ve biSn d6i cua df) ben theo thai gian 
(Ian hoa) va giui han m6i theo thai gian chiu t&i ... tu do la xae 
dinh dirge dp b£n theo thai gian. 

Phoi hop hai dai lugng nay ta sc x&e djnh dupe tu6i thp 
eua cong trinh: 6 tung thai di£m nhat dinh ta xae dinh dugc 
do tin cay va do tu choi cua cong trinh; tu do ta tlm duge bifn 
phap gia co df nang cao lu6i thp cua cong trinh. 



BANG VIII.l. GIA TRI HAM MAT DO PHAN 


*0 

0.00 

0,01 

0,02 

0,03 

0.0 

0,39894 

0.39892 

0,39886 

0.39876 

0.1 

0.39695 

0.39654 

0.39608 

0,39559 

0.2 

0.39104 

0.39024 

0,38940 

0.38853 

0.3 

0,38139 

0.38023 

0,37903 

0,37780 

0.4 

0.36827 

0.36678 

0.36526 

0.36371 

0.5 

0.35207 

0.35029 

0,34849 

0,34667 

0,6 

0.33222 

0.33121 

0,32918 

0.32753 

0.7 

0,31225 

0,31006 

0,30785 

0.30563 

0.8 

0.28969 

0,28737 

0.28504 

0,28269 

0.9 

0,26609 

0,26369 

0,26129 

0,25888 

1,0 

0,24197 

0.23955 

0.23713 

0,23471 

1.1 

0.21785 

0,21546 

0.21307 

0,21069 

1,2 

0,19419 

0,19186 

0,18954 

0.18724 

1,3 

0,17137 

0,16915 

0,16694 

0,16474 

1.4 

0,14973 

0,14764 

0.14556 

0.14350 

1.5 

0.12952 

0,12758 

0,12566 

0,12376 

1.6 

0.11092 

0,10915 

0,10714 

0,10567 

1.7 

0,09405 

0,09246 

0.09089 

0,08933 

1.8 

0,07895 

0,07754 

0.07614 

0,07477 

1.9 

0,06562 

0,06438 

0,06316 

0,06195 

2.0 

j 0,05399 

0,05292 

0.05186 

0,05082 

2.1 

0,04398 

0,04307 

! 0.04217 

0,04128 

2.2 

0.03547 

0,03470 

0,03394 

0,03319 

2.3 

0.02833 

0,02768 

0,02705 

0,02643 

2.4 

0,02239 

0,02136 

0,02134 

0.02083 

2,5 

0,01753 

0,01709 

0,01667 

0,01625 

2,6 

0.01358 

0,01323 

0,01289 

0,01256 

2,7 

0,01042 

0,01014 

0.00987 

0,00961 

2.8 

0,00792 

0,00770 

0,00748 

0,00727 

2.9 

0,00595 

0,00578 

0,00562 

0,00545 


0,0 

0,1 

0,2 

0,3 

' 3.0 

0,00443 

0.00327 

0,00238 

0,00172 



PHOI CHUAN CHUAN HOA y>(Z„) = exp 



0,04 

0,05 

0,06 

0.07 

0,06 


0.39862 

0,39844 

0.39822 

0.39797 

0.39767 


0.39505 

0.39448 

0.39387 

0.39324 

0.39253 


0.38762 

0.38667 

0.38568 

0.38466 

0,38361 


0,37654 

0.37524 

0.37391 

0.37255 

0,37115 


0.36213 

0.36053 

0,35889 

0.35723 

0,35553 


0.34428 

0.34294 

0.34105 

0.33912 

0,33718 


0,32506 

0.32297 

0.32086 

0.31874 

0.31659 


0.30339 

0,30114 

0,29887 

0.29659 

0.29431 


0.28034 

0.27798 

0,27562 

0.27324 

0.27086 


0,25647 

0,25406 

0,25164 

0,24923 

0,24681 


0.23230 

0.22988 

0,22747 

0.22506 

0,22265 


0,20831 

0.20594 

0.20357 

0.20121 

0.19886 


0.18494 

0,18265 

0.18037 

0.17810 

0,17585 


0,16256 

0,16038 

0,15822 

0.15608 

0,15395 


0,14146 

0.15943 

0,13742 

0,13542 

0.13344 


0,12188 

0,12001 

0,11816 

0.11632 

0.11450 


0.10396 

0,10226 

0,10059 

0,09893 

0 , 0972 e 


0.08780 

0,08628 

0,08478 

0.08329 

0.08183 


0.07341 

0,07206 

0.07074 

0,06943 

0,06814 


0.06077 

0,05959 

0,05844 

0.05730 

0.05618 


0.04980 

0,04879 

0,04780 

0.04682 

0,04586 


0,04041 

0,03955 

0,03871 

0.03788 

0.03706 


0,03246 

; 0,03174 

0,03103 

0,03034 

0,02965 


0,02582 

0.02522 

0,02463 

0,02406 

0.02349 


0,02033 

0,01984 

0.01936 

0.01889 

0,01824 


0,01585 

0.01545 

0,01506 

0,01468 

0.01431 


0,01223 

0,01191 

0.01160 

0.01130 

0.01100 


0,00935 

0,00909 

0,00885 

0,00861 

0,00837 


0,00707 

0,00687 

0.00668 

0.00649 

0.00631 


0,00530 

0,00514 

0,00499 

0.00485 

0,00471 


0,4 

0,5 

0.6 

0.7 

0.8 


0,00123 

0,00087 

0.00061 

0,00042 

0,00029 



0,09 


0,39733 
0.39181 
0.38251 
0,36973 4 

0,35381 

0.33521 

0,31443 

0.29200 

0,26848 

0,24439 

0.22025 

0,19652 

0,17360 

0.15183 

0.13147 

0.11270 

0,09566 

0,08038 

0,06687 

0.05508 

0,04491 
0,03626 I 
0,02898 I 
0,02294 
0.01797 

0,01394 

0.01071 

0,00814 

0.00613 

0.00457 


0.00020 
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BANG VIII.2 . GIA TRI HAM PHAN PHOI CHI AN CHU/ 


Zo 

0,00 

0,01 

0,02 

0,03 

0,04 

0,0 

0,500000 

0,503989 

0.507978 

0,511966 

u ,515953 

0,1 

0.539828 

0.543795 

0,547758 

0,551717 

0 . 55567 C 

0,2 

0.579260 

0,583166 

0,587064 

0,595954 

0,594835 

0,3 

0.617911 

0,621720 

0,625516 

0,629300 

0,633072 

0,4 

0.655422 

0,659097 

0,662757 

0,666402 

0,67003 ■ 

0,5 

0,691462 

0,694974 

0,698468 

0,701944 

0.705402 

0,6 

0.725747 

0,729069 

0,732371 

0,735653 

0.738914 

0,7 

0,758036 

0,761148 

0,764238 

0,767305 

0.770350 

0,8 

0.788145 

0.791030 

0.793892 

0,796731 

0,799546 

0,9 

0,815940 

0,818589 

0.821214 

0,823814 

0,826391 

1.0 

0.841345 

0,843752 

0,846136 

0.848495 

0.850830 

1,1 

0.864334 

• 0.866500 

0,868643 

0.870762 

0,872857 

1.2 

0,884930 

0,886861 

0.888768 

0,890651 

0,892512 

1.3 

0.903200 

0,904902 

0,906582 

0,908241 

0.909877 

1.4 

0,919243 

0,920730 

0,922196 

0,923642 

0,925066 

1.5 

0,933193 

0.934478 : 

0,935744 

0,936992 

0,938220 

1.6 

0,945201 

0,946301 

0,947384 

0,948449 

0,949497 

1.7 

0,955434 

0,956367 

0,957284 

0,958185 

0,959070 

1.8 

0,964070 

0,964852 

0,965620 

0.966375 j 

0,967116 

1.9 

0,971283 

0.971933 

0,972571 

0.973197 ! 

0,973810 

2,0 

0,977250 

0,977784 

0,978308 

0,978822 

0.979325 

2,1 

0,982136 

0,982571 

0,982997 

0,983414 

0,983823 

2,2 

0,986097 

0.986447 

0,986791 

0,987126 

0,987454 

2,3 

0,989276 

0,989556 

0,989830 

0,990097 

0.990358 

2,4 

0,991802 

0,992024 

0,992240 

0,992451 

0,992656 

2,5 

0,993790 

0.993963 

0,994132 

0,994297 

0,994457 

2,6 

0,995339 

0,995473 

0.995604 

0,995731 

0.995855 

2.7 

0,996533 

0,996636 

0.996736 

0,996833 

0.996928 

2.8 

0,997445 

0,997523 

0,997599 

0,997673 

0.997744 

2,9 

0,998134 

0,998134 

0.998250 
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2.267 

2,278 

2.289 

2.300 

2.311 

2.322 

2.333 

2.344 

2.356 

23 

2 

4 

5 

67 

2 356 

2.367 

2.379 

2 391 

2.402 

2.414 

2,426 

2.438 

2.450 

2.463 

2.475 

22 

2 

4 

6 

68 

2.475 

2 488 

2.500 

2.513 

2.526 

2.539 

2.552 

2.565 

2.578 

2,592 

2.605 

21 

2 

4 

6 

69 

2.605 

2.613 

2,633 

2.646 

2.660 

2,675 

2.689 

2.703 

12.718 

2.733 

2.747 

20 

2 

5 

7 

70 

2.747 

2.762 

2.778 

2.793 

2.808 

2.824 

2,840 

2,856 

2.872 

2.888 

2,904 

19 

3 

5 

8 

71 

2.904 

2.921 

2,937 

2.954 

2,971 

2,989 

3,006 

3.024 

3.042 

3.060 

3078 

18 

3 

6 

9 

72 

3078 

3.096 

3.115 

3.133 

3,152 

3.172 

3.191 

3,211 

3.230 

3,251 

3.271 

17 

3 

6 

10 

73 

3.271 

3.291 

3.312 

3.333 

3,354 

3,376 







3 

7 

10 








3.398 

3.420 

3.442 

3.465 

3,407 

16 

4 

7 

11 

74 

3.487 

3.511 

3,534 

3,558 

3.582 

3,606 







4 

8 

12 








3,630 

3.655 

3.681 

3.706 

i 3732 

15 

4 

8 

13 

75 

3.732 

3,758 

3,785 

3.812 

3.839 

3.867 







4 

9 

13 








3,895 

3.923 

3,952 

(3.981 

4.011 

14 

5 

1C 

l 14 


60 

54 

48 

42 

36 ' 

30 

24' 

18 ' 

12 

6 

0' 

A 

1' 

2 

3' 
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BANG 4. TANG GAG GOG GAN 90° 


A 

rr~ 

1 

l.. 2 _ 

3 

4 

5 

6 

— 

7 

8 

9 

10 

— 

__ 

76% 

4,011 

4.016 

4,021 

4.026 

4.031 

4.036 

4,041 

4,046 

4.051 

4,056 

4.061 

13%’ 

76% 

4 061 

4.066 

4,071 

4.076 

4 082 

4.087 

4,092 

4,097 

4.102 

4,107 

4,113 T 13 U 40 

76% 

4.113 

4.118 

4,123 

4.128 

4 134 

4 139 

4 144 

4,149 

4.155 

4,160 

4.165 

13% 

76% 

4 155 

4,171 

4.176 

4.181 

4.187 

4.192 

4.198 

4.203 

4.208 

4214 

4.219 

13% 

76% 

4 219 

4 225 | 4.230 

4.236 

4.241 

4.247 

4.252 

4.258 

4,264 

4.269 

4.275 

13% 

76% 

4 275 

4.280 

4,286 

4.292 

4.297 

4,303 

4,309 

4,314 

4,320 

4.326 

4,331 

13%’ 

77%' 

4.331 

4,337 

4,343 

4.349 

4,355 

4,360 

4.366 

4.372 

4.378 

4.384 

4,390 

12%' 

77°10 

4 390 

4.396 

4,402 

4.407 

4.413 

4,419 

4,425 

4.431 

4,437 

4.413 

4.449 

12%' 

77% 

4 449 

4 455 

4.462 

4.468 

4,474 

4,480 

4.486 

4.492 

4.498 

4.505 

4,511 

12%' 

77% 

4 511 14.517 

4,523 

4,529 

4,536 

4,542 

4,548 

4.555 

4,561 

4,567 

4,174 

12% 

77% 

4.574 

4.580 

4.586 

4,593 

4.599 

4,606 

4,612 

4.619 

4,625 

4.632 

4,638 

12% 

77% 

4 538 

4 645 

4.651 

4,658 

4.665 

4.671 

4,678 

4.685 

4,691 

4.698 

4.705 

12%' 

78 C bo 

4.705 j 4.711 

4.718 

4,725 

4.732 

4,739 

4.745 

4.752 

4,759 

4,766 

4.773 

n% 

78% 

4 773 

4,780 

4,787 

4,794 

4,801 

4.808 

4.815 

4.822 

4.829 

4.836 

4,843 

ii%- 

78% 

4,843 

4.850 

4.857 

4,864 

4.872 

4.879 

4.886 

4.893 

4,901 

4.908 

4,915 

n%' 

CD 

>ci= 

o 

4.915 1 4.922 

4 930 

4.937 

4.945 

4,952 

4.959 

4.967 j 

4.974 

4.982 

4,989 

ii%' 

78 40 

4,989 

4.997 

5.005 

5.012 

5.020 

5.027 

5,035 

5.043 | 

5.C50! 

5.058 

5,066 

11 %' 

78%' 

5066 

5,074 

5.081 

5.089 

5 097 

5,105 

5,113 

5.121 j 

5.129 

5,137 

5,145 

n%' 

79% 

5,145 

5.153 

5.161 

5.169, 

5,177 

5.185 

5,193 

5,201 

5.209 

5.217 

5.226 

10%' 

79% 

5.226 

5.234 

5,242(5.250 

5.259 

5.267 

5,276 

5,284 

5,292 

5.301 

5,309 

10%' 

79%' 

5.309 [5.318 

5.326 15.335 

5,343 

5.352 

| 5.361 

5.369 

5.378 

5,387 

5,396 

10% 

79%' 

5.396 

5.404 

5 413 

5.422 

5.431 

5.440 

5.449 

5.458 

5.466 

5,475 

5.435 

10%' 

79% 

5.485 

5,494 

5,503 

5.512 

5.521 

5.530 

5,539 

5.549 

5,558 

5.567 

5,576 

10°1C' 

79% 

5.576 

5.586 

5,595 

5,605 

5.614 

5.623 

5.633 

5.642 

5,652 

/ 

5.662 

5.671 

10%' 

80% 

5.671 

5.681 

5.691 

5,700 

5.710 

5.720 

5,730 

5,740 

5,749 

5,759 

5,769 

9%' 

80% 

5,769 

5.779 

5.789 

5.799 

5.810 

5.820 

5.830 

5.840 

5,850 

5,861 

5,871 

9%' 

O 

CO 

5.871 

5,881 

5.892 

5,902 

5912 

5.923 

5,933 

5,944 

5.954 

5.965 

5,976 

9%' 

80 u 30 

5,976 

5,986 

5.997 

6,008 

6 019 

6.030 

6 041 

6,051 

6,062 

16,073 

6.084 

9%' 

80°40' 

6.084 

6,096 

6,107 

6,118 

6 129 

6,140 

6,152 

6.163 

6,174 

! 6,186 

6,197 

9% 

80%' 

6.197 

6.209 

_ 

6,220 

6,232 

; 6.243 

6 255 

6.267 

6,278 

6,290 

6.302 

6,314 

9%' 
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TANG 

A 

0 

1 

2 

3 

4 

5 

6' 

T 

8 

9 

10 

- 

86^0' 

14,30 

14,36 

14,42 

14.48 

14.54 

14,61 

14,67 

14,73 

14,80 

14,86 

14,92 

50' 

10 

14.92 

14.99 

15,06 

15.12 

15.19 

15,26 

15,33 

15.39 

15,46 

15.53 

15,60 

40' 

20' 

15,60 

15,68 

15,75 

15,82 

15.89 

15,97 

16,04 

16,12 

16,20 

16,27 

16.35 

30’ 

30' 

16,35 

16,43 

16,51 

16,59 

16,67 

16.75 

16,83 

16,92 

17,00 

17,08 

17,17 

20' 

40' 

17,17 

17,26 

17,34 

17,43 

17.52 

17.61 

17,70 

17,79 

17,89 

17,98 

18,07 

10' 

50’ 

18,07 

18,17 

18,27 

18,37 

18,46 

18,56 

18,67 

18.77 

18,87 

18,98 

19,08 

3 u0’ 

87*W 

19,08 

19,19 

19,30 

19,41 

19,52 

19,63 

19,74 

19,85 

19,97 

20,09 

20,21 

50’ 

10’ 

20,21 

20.33 

20,45 

20.57 

20,69 

20,82 

20,95 

21,07 

21,20 

21,34 

21,47 

40* 

o 

OJ 

21,47 

21,61 

21,74 

21,88 

22,02 

22.16 

22,31 

22,45 

22,60 

22.75 

22.90 

30’ 

30' 

22.90 

23,06 

23,21 

23,37 

23.53 

23.69 

23,86 

24.03 

24,20 

24.37 

24,54 

20‘ 

40’ 

24,54 

24,72 

24,90 

25.08 

25.26 

25,45 

25,64 

25.83 

26,03 

26,23 

26,43 

10' 

50' 

26,43 

26,64 

26,84 

27,06 

27,27 

27,49 

27,71 

27.94 

28,17 

28,40 

28,64 

2 w 

88W 

28,64 

28.88 

29.12 

29,37 

29,62 

29,88 

30,14 

30,41 

30,68 

30,96 

31.24 

50’ 

10' 

31,24 

31,53 

31,82 

32,12 

37,42 

32,73 

33,05 

33,57 

33,69 

34,03 

34,37 

40* 

O 

CM 

34,37^ 

34,72 

35,07 

35,43 

35,80 

36.18 

36,56 

36,96 

37,36 

37,77 

38.19 

30‘ 

30’ 

38,19 

38.f2 

39,06 

39,51 

39.971 

40.44 

40.92 

41,41 

41,92 

42.43 

42,96 

20' 

40’ 

42,96 

43,51 

44.07 

44,64 

45.23 

45,83 

46,45 

47,09 

47.74 

48.41 

49,10 

JO' 

50' 

49,10 

49,82 

50,55 

51,30 

52,08 

52.88 

53,71 

54,56 

65,44 

56,35 

57,29 

1W 

89*W 

57,29 

58,26 

59,27 

60.31 

61,38 

62,50 

63,66 

164,86 

66,11 

67,40 

68.75 

50' 

10' 

68,75 

70,15 

71,62 

78,14 

74,73 

76,39 

78,13 

79.94 

81,85 

03,84 

85,94 

40* 

o 

CM 

85,94 

88,14 

90,46 

92,91 

95.49 

98,22 

101,1 

; 104,2 

107,4 

110,9 

114.6 

30’ 

30' 

114,6 

118,5 

122,8 

127,3 

132,2 

137,5 

143,2 

149.5 

156,3 

163.7 

171,9 

20* 

40' 

171.9 

180,9 

191.0 

202,2 

214,9 

229.2 

245,6 

264,4 

286,5 

312,5 

343,8 

JO' 

50' 

343,8 

382.0 

429,7 

491,1 

573.0 

687.5 

859,4 

i 1146 

1719 

3438 

00 

OW 

• 

10' 

9' 

L_ 8 ' 

7* 

6' 

5 

4 

3’ 

2 

1* 

O' 

A 

COTANG 
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BANG 5. DAC TRUNG CAC KHOI HINH HOC 
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TtN KHOI 


DONG CAT 


TRU 


TRU LECH 


ONG 


NON 


THE TiCH 

DIEN TICH TOAN PHAN 

h t 

- — [ab *■ (a -f afMb r b*) i afbj). 
6 

i 

.. " - --1 

V = 2tR 2 h 

S = 2rR[R 4 h] 

hi + h2 

V ='ttR 2 - 

2 

Schung quanh TR(h(-f- h£) 

S - h i + h t • 

j . . hi t h 4 2 

♦ r * y R* + (- ■ 2 j) 

V = - .hT D 2 - d 2 l , 

4 L J 

1 

i 

1 2 

V = - ^c.R 2 .h 

3 

S = *R(R 4 1) 
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BANG 6. DIEN TICH C AC HINH 
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HiNH 

DANG 

CONG THUC TfNH DIEN T(CH 

QUAT 

! 


/rR 2 .a 

S = 

360 

VIEN PHAN 



R 2 r tux 1 

S = — - - sina 

2 L 180 J 

N 

s 

& * 
y+ 


BANG 7. DAC TRUNG HINH HOC CAC HINH 
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BANG 8. TAI TRONG DONG VA T1NH 

Cong trinh xuy dung Chiu 4 loai tai irong 

I : Tai trong thuong xuyen hay tai irong tfnh. Tuc la irong 
luong vat lieu t^io dung cong (rinh. 

♦) : Tcii irong su dung hay tai Hong dong. 

P : T!*\ irong phu xual hien dinh ky nhu gio, mua, tuyct, 
l&i irong can (rye khi lap may, nhiet do khong khi thay drti. 

B . Tcii irong dac bicl, xual hien han huu nhu : dong dal, 
ap luc nuoc khi hi lut. lai trong do ket cau hi pha h(*ii, anh 

huang nhiet do cong eu su to, nhiet do giam do Ihicl hi h6ng 

(thufrng chi xcl m(>t irong cat* yeu 16 nay. Vi it khi co hai ySu 
to xav ra cung mot luc). 

To hop tai trong 

Khi tmh ket cau cong trinh phai xct ha t6 hap sau ; 

To hop tai trong chink gom T, T + D, T + P, T + B 

ngoai he so qua tai them he so k - 1,0. 

To hop tai trong phu : gom TDP. TDB, TPB ngoai he so 
qua t&i them he so k - 0,9. 

To hop tai rrong dac biet : gom TDPB ngoai he so qua 
tfti them he so k = 0,8. 
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TAI TROJ 


TT 

Vat lieu 

1 

thifcn nhidn 

2 

G6 cac loai 

' 3 

Thep cac loai 

4 * 

Tuong gach dac 

5 

Tucng gach r6ng 

6 

Vua t6 cac loai 

7 

B$tfcng thuong 

8 

Bdtong c6t thep 
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TAI TRONG DONG 


TT 

Loal tai trong 

Til trong 
kg/m 2 

He ad qua tai 

i 


A. Tai trong &&n dam 



1 

- S&n thugng (khdng k$ ket nude. m6y dldn. thung thdng glo) 

75 

14 

2 • 

- Nha d. bdnh vidn (khdng kl cua chlnh. sanh) vuorn tre, lop mlu giao (k£ eh thiSt bj ph6 thdng) 

150 

14 

3 

* Nha d tap thS, phdng lam vi&c. lop hoc. gian sinh hoat cua budng mdy (k$ ca thiSt bj ph6 thdng) 

200 

14 

4 

- Dudng di nha d tap thd, phong lam vi&c va gian sinh hoat nha tap thS. 1 

300 

13 

5 

- Nha Sn, phong tide, \% dudng (k$ cd thiSt bj phd thdng) 

300 

13 

6 

- Kjch vidn, rap chiSu bong, cau lac bd. trudng hoc, nha ga. eda chinh va dudng di cua cac \k dai. 

400 

12 

7 

- Nha xudng, kho tang, bao tang, cua hang bach hoa d&u tinh theo thuc tS nhung khdng dupe nhd hen. 

400 

i.: * 

8 

- Thu vi§n, bu6ng luu tnr, san dan dudi dudng xe ngim d£u tinh theo thuc td. nhung khdng dugc nhd hem 

500 

12 

9 

- Budng m6y cdng xudng, dudng va cua bang chuydn van chuySn ktSu nhd tinh theo thuc t£, nhung khdng dugc 
nhd hern. 

i 

200 

1,: * 


- Thang gac, cua chlnh, bd Idn va ban edng : 

300 

14 

10 

. Cdng trinh muc 2 va muc 3 d trdn. 

. Cac cdng trlnh khac. 

400 

14 


0. Nhirng tai trong khac 



11 

- Tai trong thing dung va ngang cua cdu tryc 

Tinh theo 

13 

12 

* Ap luc cua thd long 

thuc t£ 

11 

13 

• Ap luc cua thd rdi rac 

- 

i.: * 

14 

- Ap luc cua thd hoi 

■ 

i,: * 

15 

- Trong lugng ban than ngoai muc 16 

■ 

H 

16 

- Trong lugng ban than t£m gitr nhidt vk vat lidu nh6i 

. 

12 


Ghi chu : He so qua t&i n co dau * khong dupe nh6 han 1,2 (>). 
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BANG 9. TAI TRQNG Gl6 

loc dO ti£u chufin : 

Toe do lieu chuan cua gio la toe dp Itfn nhat (rung binh 
irong 10 phut cua gio do 6 dp cao 20m ky hi£u la v(m/sec). 

Ap lut tieu chufin : 

Ap !uc tieu chuifn cua gio tinh theo . 

n 

V~ , 2 

Hr = “ (kg/nr) 

16 


T(')c df) vj ap luc cua gio cho lung vung : 


Vung 

Toe do m/sec 

Ap luc kg/m ? 

Hai dao. ven bien 

44 

120 

Dbng b&ng 

40 

100 

Taing du 

36 

80 

Mi&n nui 

31 

60 


* Doi vdi thiet ke dinh hlnh lay q B = 120 kg/nr 
Ap luv tinh loan : 

Ap luc ti'nh toan cua gio doi vdi cong trlnh cho tirng vung 
tinh thco cong thuc sau : 

q = C. T. (i. m, n. K. q B [ kg/m 2 ) 
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C Id he so do cao cua cong trinh kien mic. Tfnh theo b4ng 
sau tuy then dy cao Hm. 


H 

C 

H 

C 

H 

C 

H 

C 

H 

C 

5 

0.62 

20 

1.00 

70 

1.37 

140 

1,63 

240' 

1,86 

6 

0.66 

30 

1.11 

80 

1.41 

160 

1,68 

260 

1.90 

8 

0,74 

40 

1.19 

90 

1,46 

180 

1,73 

280 

1,93 

10 

0.00 

50 

1,26 

100 

1,50 

200 

1,78 

300 

1,97 

15 

0,91 

60 

1,32 

120 

1,57 

220 

1,82 

310 

1,98 


T Id he so Idu ben ciia cong rrinh kitfn true. Tfrih theo b&ng 

sau : 



G Id he so chirdng ngai dot vdi cong trinh kien true. Tuy 
theo kho&ng each v£t ckn den edng trinh. 


Khoang each vat can Cong trinh 

6H 

7H 

8H 

10H 

He so G 

0.50 

0,60 

0,70 

0,80 


m Id he so chdfn dong ciia cong trinh kien true . 
Khi chu ky chan dong > 0,5 sec 
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